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ADVERTISEMENT. 


Little,  we  believe,  need  be  said  of  the  advantages  of  the  rapid  dissemination  of  scientific 
information,  and  that  little  has  been  so  well  said  by  a  great  scientific  authority,  that  we 
make  no  apology  for  quoting  here  from  a  work  so  well  known  as  Sir  John  Hersciiel’s 
Preliminary  Discourse  on  the  Study  of  Natural  Philosophy, 

u  Perhaps  fit  may  be  truly  remarked,”  says  that  distinguished  man,  u  that,  next  to  the  establishment  of 
institutions  having  either  the  promotion  of  science  in  general,  or,  what  is  still  more  practically  efficacious  in  its 
present  advanced  state,  that  of  particular  departments  of  physical  inquiry  for  their  express  objects,  nothing  has 
exercised  so  powerful  an  influence  on  the  progress  of  modern  science  as  the  publication  of  scientific  journals,  of 
which  there  is  now  scarcely  a  nation  in  Europe  which  does  not  produce  several.  The  quick  and  universal 
circulation  of  these,  places  observers  in  all  countries  on  the  same  level  of  perfect  intimacy  with  each  others 
objects  and  methods,  and  serves  to  direct  the  course  of  general  observation,  as  well  as  to  hold  out  in  the  most 
conspicuous  manner  models  for  emulative  imitation.  Nothing  can  be  more  discouraging  to  one  engaged  in 
active  research  than  the  impression  that  all  he  is  doing  may,  very  likely,  be  labour  taken  in  vain ;  that  it  may, 
perhaps,  have  been  already  done,  and  much  better  done  than  with  his  opportunities  or  his  resources  he  can 
hope  to  perform  it ;  and  on  the  other  hand  nothing  can  be  more  exciting  than  the  contrary  impression.  Thus 
by  giving  a  connected  view  of  what  has  been  done,  and  what  remains  to  be  accomplished,  those  digests  and 
bodies  of  science  which  from  time  to  time  appear  have,  in  fact,  a  very  important  weight  in  determining  its 
future  progress,  quite  independent  of  the  quantity  of  information  they  communicate.” 

What  was  so  true  in  1880  is  still  more  so  in  1860,  for  in  these  thirty  years  what 
progress  has  Chemistry  made  !  In  1830  one  moderately  sized  octavo  volume  contained 
all  that  was  known  of  the  science,  and  the  names  of  the  observers  were  comparatively 
few.  To  day  a  “  Handbook  ”  of  Chemistry  already  extends  to  thirteen  volumes,  and  is 
still  uncompleted,  while  the  name  of  the  experimenters  is  “  Legion.”  From  this  cause 
the  continual  additions  made  to  our  knowledge  of  the  science  renders  a  special  work  on 
the  subject  out  of  date  almost  as  soon  as  printed.  It  was  to  supply  the  English  Chemist 
with  these  constant  extensions  that  the  Chemical  News  was  first  projected,  and  it  is 
confidently  hoped  that  the  design  has  been  in  a  great  measure  fulfilled.  That  the  attempt 
has  been  well  received  is  sufficiently  shown  by  the  circulation  and  influence  the  Journal 
has  already  attained,  and  which  is  still  extending. 


IV 


Advertisement. 


In  looking  back  over  the  contents  of  this  volume  the  Editor  sees  much  on  which 
to  congratulate  himself  and  his  readers.  It  is  no  small  honour  to  a  Journal  to  have  been 
the  means  of  preserving  the  interesting  Lectures  of  Faraday, —  which,  dealing  with  the 
elements  of  science,  command  the  admiration  of  the  learned  as  well  as  excite  the  interest 
of  the  student.  To  record  the  valuable  experience  of  practical  analysts  like  Messrs. 
Field  and  Sutton,  and  the  interesting  researches  of  Messrs.  Williams  and  Church,  cannot 
fail  to  have  been  useful :  to  these  gentlemen,  and  many  others,  we  have  to  oiler  our  sin¬ 
cere  thanks. 

Nor  should  we  omit  to  confess  deep  obligations  to  the  various  Foreign  Scientific 
Journals  from  which,  as  our  readers  know,  we  abstract  and  quote  liberally.  It  has  therefore 
afforded  us  much  pleasure  to  see  that  our  continental  confreres  have  as  freely  availed 
themselves  of  the  original  matter  contributed  to  the  Chemical  News.  The  papers  of 
Messrs.  Williams,  Church,  Spiller,  Sutton,  Field,  Barratt,  Attfield  and  others  have 
been  republished  in  several  of  the  Chemical  Journals  of  Germany  and  France,  and  so 
become  permanent  additions  to  the  stock  of  European  knowledge. 


June,  18  GO* 
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INTRODUCTORY  ADDRESS. 

Tiie  diffusion  of  facts  which  may  tend  to  improve  and 
augment  our  knowledge  of  the  arts  and  sciences  upon 
which  most  of  the  operations  of  civilised  life  are  based, 
must  ever  be  a  pleasing  task  to  those  who  hold  in  esteem 
the  welfare  of  mankind.  It  is  with  this  feeling  that 
the  Chemical  News  is  introduced  to  the  world. 

Chemical  Science  dining  the  last  quarter  of  a  century 
has  made  such  extended  prog-ress  that  our  arts  and 
manufactures  assume  altogether  a  different  aspect.  Those 
chemical  arts  which  formerly  were  rudely  conducted  by 
the  system  termed  the  ((  rule  of  thumb/’  are  now  me¬ 
thodically  organised  and  arranged  in  accordance  with  the 
unerring  laws  of  chemistry,  and  the  theoretical  principles 
upon  which  each  art  is  based,  as  well  as  its  practice, 
now  receive  due  attention  from  the  more  enlightened 
chemical  manufacturer.  Hence,  not  only  are  more 
accurate  and  uniform  results  obtained,  but  success  and 
economy  take  the  place  of  failure  and  waste.  The  ge¬ 
neral  diffusion  of  scientific  knowledge  has  done  much  to 
accomplish  this  desirable  end ;  and  to  the  scientific  insti¬ 
tutions  and  the  press  are  due  the  credit  of  this  great  re¬ 
formation. 

The  scientific  journalists  in  this  country, — availing 
themselves  of  the  vast  amount  of  discovery  and  improve¬ 
ment  which  has  been  from  time  to  time  freely  given  to 
the  world  by  the  Continental  chemists  in  their  numerous 
publications, — have  duly  recorded  in  our  own  language 
the  results  of  the  labours  of  our  foreign  scientific  brethren ; 
and  thus  some  of  the  most  useful  and  valuable  arts 
which  have  ever  been  discovered  by  man,  have,  during 
the  past  twenty  years,  become  universally  spread  over 
the  globe ;  whereas,  had  it  not  been  for  the  British 
Scientific  Press,  many  of  these  valuable  discoveries  would 
have  failed  to  receive  that  popularity  or  generalisation 
which  extends  their  usefulness  to  all  mankind,  instead 
of  merely  benefiting  the  few.  For  it  must  be  admitted 
that  the  general  adoption  of  any  well-tried  process  in 
Ore' at  Britain  goes  far  to  insure  its  application  over  the 
greater  part  of  the  civilised  world. 

At  the  present  time,  however, — remarkable  though  it 
may  seem, — there  is  no  Weekly  Journal  in  Eng¬ 
land  which  has  for  its  aim  the  publication  of  those 
scientific  processes  and  discoveries,  the  knowledge  of 
which  tends  so  greatly  to  increase  our  importance  as  a 
nation  devoted  to  improvement,  refinement,  and  indus¬ 
trial  excellence.  It  is  therefore  to  supply  this  deficiency 
that  the  Chemical  News  is  now  launched  into  the 
stream  of  scientific  literature. 


After  a  lengthened  and  careful  deliberation  upon  the 
plan  which  it  would  be  best  to  pursue  5  the  present 
form  and  arrangement  of  subjects  has  been  adopted 
in  order  to  meet  the  views  of  all  persons  interested  in 
scientific  matters,  either  as  chemical  manufacturers, 
pharmaceutists,  or  amateur  experimentalists,  &c. ;  and  it 
is  earnestly  hoped  that  it  may  meet  with  that  approval 
and  support  which  it  will  ever  be  the  desire  of  the 
editor  to  ensure,  based  upon  the  solid  foundations  of 
merit  and  careful  attention. 

Each  number  will  be  divided  into  several  sections, 
which  will  have  a  general  but  no  individual  connection 
with  each  other.  We  shall  commence  with  Scientific 
and  Analytical  Chemistry,  under  which  head  will 
be  given  the  results  of  elaborate  investigations  in  the 
laboratory,  by  those  pioneers  of  our  science  who  by  their 
labours  pave  the  way  for  the  subjects  treated  of  in  our 
second  department,  —  Technical  Chemistry.  Here 
will  be  described  the  practical  applications  of  the  pro¬ 
cesses,  formulae,  or  chemical  agents,  which  the  labours 
of  the  purely  scientific  chemist  have  placed  at  the 
disposal  of  the  manufacturer.  In  the  department  of 
Agricultural  Chemistry  especial  care  will  be  taken  to 
place  before  the  agriculturists  of  the  United  Kingdom 
all  the  most  interesting  and  useful  information  to  be 
derived  from  Home  or  Continental  sources,  or  from 
the  States  of  America. 

Pharmacy,  Toxicology,  &c.  next  follow,  and  the 
Medical  Profession  will  here  find  from  time  to  time 
everything  of  interest  relating  to  Pharmacy,  Materia 
Medica,  and  Toxicology.  Discussions  upon  Medical  Re¬ 
form  and  Jurisprudence  will  also  be  freely  admitted  into 
these  columns. 

In  inviting  the  support,  also,  of  the  important  body  of 
Chemists  and  Druggists,  we  offer  them  our  strongest  as¬ 
surance  that  whatever  information  may  be  deemed  useful 
to  them,  or  to  their  apprentices  and  assistants,  will  be 
duly  recorded  from  week  to  week ;  at  the  same  time  the 
Journal  will  be  open  to  all  useful  discussions  bearing 
upon  their  interests  and  canvassing  their  grievances,  and 
in  this  respect  it  is  hoped  that  the  Chemical  News 
will  be  looked  upon  as  the  especial  organ  of  the  extensive 
and  important  body  of  Pharmaceutists. 

The  Proceedings  of  the  various  Learned  So¬ 
cieties  in  which  the  readers  of  the  Chemical  News  may 
be  supposed  to  take  particular  interest,  such  as  the 
Chemical  and  Pharmaceutical  Societies,  will  next  be 
given ;  which  will  be  followed  by  Notices  of  Books, 
Patents,  &c.  under  which  head  will  appear  impartial 
criticisms  of  the  more  important  works  of  a  scientific 
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or  technical  character,  and  abstracts  of  recent  chemical 
patents. 

The  Correspondence  department  will  he  of  a  more 
general  character ;  and,  as  far  as  space  will  permit,  this 
part  of  our  journal  will  be  freely  open  for  the  discussion 
of  all  matters  relating  to  any  subject  of  general  or  par¬ 
ticular  scientific  interest.  It  must  however  be  borne 
in  mind,  that  a  scientific  journal  is  not  the  proper  me¬ 
dium  for  discussions  which  overstep  the  bounds  of  calm 
philosophical  reasoning;  and  therefore  all  personalities 
will  be  rigidly  excluded.  Under  this  heading  will  also 
appear  Chemical  Notices  from  Foreign  Sources,  in  which 
either  a  full  or  brief  abstract  will  be  given  of  all  impor¬ 
tant  chemical  papers  published  abroad.  It  will  be  our 
object  to  render  this  branch  as  complete  as  possible,  so 
that  the  careful  reader  of  the  Chemical  News  may 
really'  be  kept  au  courant  with,  the  progress  of  conti¬ 
nental  research. 

The  next  departments,  viz.  Scientific  Notes  and 
Queries  and  Laboratory  Memoranda,  cannot  fail  to 
become  of  the  greatest  value  to  many  who  may  desire  to 
overcome  difficulties  or  elucidate  facts  for  the  benefit  of 
themselves  and  their  fellow-labourers  in  the  field  of 
Science ;  for  it  cannot  fail  to  have  been  remarked  how 
vast  a  number  of  interesting  facts  of  daily  occurrence  in 
a  laboratory  of  research  are  lost  to  the  world,  owing  to 
the  want  of  a  readily  accessible  medium  of  intercommuni¬ 
cation,  in  which  such  Laboratory  Notes  could  find  a  con¬ 
venient  record.  This  department  will  therefore  contain 
observations  and  inquiries  relating  to  all  branches  of 
Chemical  Science ;  and  by  thus  offering  students  and 
practical  men  facilities  for  the  interchange  of  their  ideas 
and  the  communication  of  improvements  and  discoveries, 
the  Chemical  News  will  necessarily  become  a  most  im¬ 
portant  stimulus  to  the  diffusion  and  advancement  of 
scientific  knowledge. 

In  the  section  following  —  Miscellaneous — will  be 
given  such  notices,  abstracts,  or  quotations  from  our  con¬ 
temporaries  or  other  sources,  as  do  not  property  be¬ 
long  to  any  of  the  above  departments ;  and  under  the 
concluding  heading  wall  be  given  Answers  to  Corre¬ 
spondents.  In  this  branch  great  care  will  be  taken  to 
reply  to  correspondents  who  may  require  information 
upon  any  subject  within  the  province  of  this  Journal,  and 
they  are  invited  to  look  upon  the  Chemical  News  as  a 
most  willing  monitor. 

The  Chemical  News  will  be  especially  valuable  when 
bound  and  kept  in  a  convenient  position  amongst  other 
scientific  works  of  reference.  Its  value  will  therefore 
depend  in  some  measure  upon  the  accuracy  and  copious¬ 
ness  of  its  Index,  and  particular  attention  will  conse¬ 
quently  be  paid  to  render  it  as  complete  as  possible  in 
this  respect. 

We  have  now  sketched  our  programme.  Each  section 
has  been  the  subject  of  careful  consideration;  and  the 
different  departments  have  been  arranged  with  a  view  to 
present  such  a  variety  as  might  be  thought  likely  to 
give  the  greatest  satisfaction  to  our  readers ;  at  the  same 
time  we  do  not  pledge  ourselves  to  a  strict  adherence  to 
any  of  the  above  sections ;  it  is  very  possible  that  the 
experience  of  a  few  months  may  show  that  modifications 
either  in  addition  or  curtailment  are  desirable,  and  it 
would  therefore  be  unwise  to  bind  ourselves  to  an  in¬ 
flexible  rule  of  action.  The  editorial  staff  of  writers  and 
contributors  is  of  the  most  varied  and  talented  descrip¬ 
tion,  and  it  will  be  the  constant  endeavour  of  every  one 
connected  with  this  Journal  to  render  it  both  truly  and 
honestly  deserving  of  the  title  ifhder  which  it  is  now 
ushered  into  the  world  —  The  Chemical  News. 


Chemical  News. 
Dec.  10,  1859. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  Vapour  Volume,  by  C.  Greville  Williams. 

Of  all  the  questions  now  argued  among  chemists,  there 
is  none  of  more  paramount  importance  for  the  develop¬ 
ment  of  theory  than  that  of  vapour  volume.  It  has  been 
common  to  consider  three  degrees  of  condensation  as  ob¬ 
taining  among  chemical  substances,  namely,  to  one,  two, 
or  four  volumes.  As  an  illustration  of  the  first,  may  be 
mentioned  oxygen,  atomic  weight  =  8  :  of  the  second, 
hydrogen  =  1,  and  of  the  third,  olefiant  gas  =  C4H4. 
But  it  is  plain  as  regards  these  relations  there  is  no  ab¬ 
solute  datum  to  start  from  —  no  unchangeable  law  of 
nature  round  which,  as  a  centre,  all  our  ideas  of  vapour 
volume  must  rotate.  Thus  the  advocates  of  the  unitary 
system,  by  raising  the  atomic  weight  of  oxygen  to  1 6, 
double  its  volume,  and  'consider  it,  in  the  state  of 
vapour,  to  occupy  the  same  space  as  hydrogen.  Ne¬ 
vertheless,  disregarding,  for  the  purposes  of  this  dis¬ 
cussion,  the  question  of  the  vapour  volumes  of  the 
elements,  a  question  which  can  without  much  difficulty 
be  answered  for  all  practical  purposes  by  the  advocates 
of  either  system,  we  go  at  once  to  the  point  by  ask¬ 
ing,  “  Is  there  any  amount  of  gaseous  condensation 
which  must  be  regarded  as  universally  obtaining  with 
organic  and  inorganic  compounds  P  ”  In  our  illustrations 
we  shall  use  the  old  notation,  not  that  by  so  doing  we 
wish  to  imply  a  belief  in  its  being  more  correct  than  the 
numbers  adopted  in  the  unitary  notation,  but  simply 
because  it  is  submitted  that,  as  no  final  argument,  no 
crucial  experiment  can  be  brought  to  bear  with  over¬ 
whelming  force  upon  the  side  of  either  theory,  it  were 
safer  to  adhere  to  the  old  until  further  researches  have 
shown  its  fallacy. 

The  questions  at  issue  resolve  themselves  into  two, 
namely :  — • 

1.  “Do  all  compounds  undergo  a  condensation  to  four 
volumes  P  ” 

2.  “  Can  one  atom  of  a  substance  contain  one  equiva¬ 
lent  of  oxygen  =  8  ?  ” 

Chemists  have  been,  for  half  a  century,  reproached 
with  a  violent  tendency  to  dogmatise  upon  doubtful 
points.  They  have  also  been  reproached  with  the  cir¬ 
cumstance,  that  not  only  since  chemistry  has  been  a 
science  have  there  always  been  two  or  more  theories  con¬ 
tending  for  the  mastery, —  but,  which  is  far  worse,  the 
rival  theories  are  often  equally  balanced  in  the  scales 
of  argument,  and,  still  oftener,  rival  theories  are  disco¬ 
vered  to  be  capable  of  reigning  harmoniously  together. 
As  an  instance,  let  us  remember  the  theories  of  radicals, 
substitutions  and  types. 

It  somewhat  unfortunately  happens  that  in  an  wering 
the  above  two  questions,  it  is  not  indifferent  whith  we 
begin  with ;  for  if  we  decide  that  all  compounds  condense 
to  four  volumes,  and  four  volumes  only,  then  we  are 
constrained  to  admit  that  an  equivalent  of  oxygen  ==  8, 
may  exist  in  one  atom  of  a  substance,  and  consequently, 
that  the  lower  atomic  weight  must  be  received.  If,  on 
the  other  hand,  we  assert  that  one  atom  of  a  substance 
cannot  contain  one  atom  =  8  of  oxygen,  then  we  must 
admit  of  eight  volume  formulae. 

But  it  will  be  more  profitable  to  see  what  bearing 
facts  have  upon  the  questions  at  issue. 

In  the  first  place  numerous  substances  have  been  in¬ 
vestigated  which  have  only  half  the  density  which 
would  be  expected  in  the  event  of  their  condensing 
to  four  volumes.  It  would  appear,  therefore,  that  they 
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possess  eight  volume  formulae.  Among  them  some  of 
the  most  prominent  and  best  ascertained  are  perhaps  the 
following. 


Substance. 

Density  of  Vapour. 

Experi¬ 

ment. 

Theory, 

4  Volumes. 

Theory, 

8  Volumes. 

Sal  ammoniac 

Pentachloride  of  phosphorus 
Hydrosulphate  of  sulphide 
of  ammonium  . 
Hydrotellurate  of  telluride  of 
ammonium 

Hofmann’s  new  base  . 
Tetrethylammonium  iodide  . 

i 

0-890 

3^54 

0-884 

1- 320 

2- 260 

1- 850 
7214 

1765 

2- 840 
4-620 
8*890 

0-925] 

3- 624 

0-882 

1420 

2-310 

4- 445 

It  is  unnecessary  to  add  more  examples,  because  the 
above  contain  all  the  features  requisite  to  enable  us  to 
discuss  the  cause  of  bodies  only  condensing  to  eight  in¬ 
stead  of  four  volumes. 

Most  of  the  substances  mentioned  above  may  be  con¬ 
sidered  to  undergo  decomposition  at  the  elevated  tempe¬ 
rature  at  which  the  experiment  is  made,  the  result  being 
that  the  balloon,  instead  of  containing  one  vapour  of 
anomalous  expansion,  contains  two  vapours ,  each  asserting 
its  individuality  as  a  four  volume  gas.  As  soon,  how¬ 
ever,  as  the  balloon  C00I3,  the  two  gases  unite  to  reproduce 
the  original  substance.  Thus  we  may  assume  the  fol¬ 
lowing  diagrams  to  represent  the  contents  of  the  balloons 
at  the  temperature  of  vaporisation. 

t.  11.  nr. 


:nh3= 

HC1= 

PC13= 

Cl2  = 

nh3= 

2  HS= 

4  vols. 

4  vols. 

4  vols. 

4  vols. 

4  vols. 

4  vols. 

8  vols.  of  NH4  Cl.  8  vols.  of  PC15.  8  vols.  of  NII.,8,  HS. 


IV.  V.  VI. 


NH,= 

2  Te  H= 

Ci2Hl6N2  = 

2  HO— 

Cl2III5N= 

C  H5 1— 

4  vols. 

4  vols. 

4  vols. 

4  vols. 

4  vols. 

4  vols. 

8  vols  of  NIHTe,  TeH.  8  vols.  of  new  base.  8  vols.  of  iodide  of 

tetretlxylammonium. 


Whatever  may  be  the  true  nature  of  the  phenomena  in 
the  third  and  fourth  cases,  it  is  certain  that  bodies  some¬ 
times  break  up  in  the  heated  balloon  in  the  manner  in¬ 
dicated,  and  on  cooling  regain  their  former  condition. 
Tor  example,  Hofmann  has  found  that  the  iodide  of 
tetrethylammonium  breaks  up  when  heated  into  four 
volumes  of  triethylamine  and  four  volumes  of  iodide  of 
ethyle,  but,  on  cooling,  the  two  bodies  re-unite  to  form 
the  original  compound.  In  proof  of  this  it  may  be  men¬ 
tioned  that  if  the  iodide  of  the  ammonium  base  be  dis¬ 
tilled  into  water ,  the  triethylamine  dissolves  and  the 
iodide  of  ethyle  settles  to  the  bottom.  Reactions  will 
one  day  appear,  proving  the  nature  of  the  decompositions 
which  take  place  with  the  other  examples  given.  In  fact 
the  dioxide  of  Hofmann’s  new  diammonium  base  splits  up 
under  certain  conditions  which  indicate  that  8  volumes  of 
its  vapour  certainly  consist  of  four  volumes  of  an  alkaloid 
plus  four  volumes  of  water  vapour. 

The  above  illustrations  suffice  to  show  that  both  in 
organic  and  inorganic  chemistry  substances  exist  which 
in  the  state  of  vapour  occupy  twice  the  volume  of  the 
majority  of  bodies.  But,  on  the  other  hand,  what  shall 
we  say  where  the  compounds  for  the  same  metal  occupy 
two  volumes  in  one,  and  four  volumes  in  the  other  class 
of  salts  P  This  actually  happens  with  the  chlorides  and 
bromides  of  mercury  as  will  be  seen  from  the  following 
table. 


Substance. 

Density  of  Vapour. 

Experi¬ 

ment. 

Calc. 

4  Volumes. 

Calc. 

2  Volumes. 

. 

Mercuric  iodide,  Hgl.  . 
Mercuric  bromide,  HgBr.  . 
Mercuric  chloride,  HgCl. 
Mercurous  bromide,  Hg2Br. 
Mercurous  chloride,  Hg2Cl.  . 

15-90 

I2'l6 

9-80 

10-14 

8-35 

•  • 

*  9  68  ’ 
8-14 

15708 

12456 

T377 

From  the  above  results  we  are  forced  to  admit  that 
in  mercuric  and  mercurous  salts  the  vapour  volume  is 
just  that  of  the  metal  or  chlorine,  &c.,  and  the  vapour 
volume  of  one  of  the  elements  becomes  altogether  lost. 
It  would  perhaps  be  a  violent  inference  to  conclude  the 
true  atomic  weight  of  the  metal  to  be  200=4  volumes. 
This,  however,  would  have  the  effect  of  giving  all  these 
salts  of  mercury  the  same  condensation,  namely  to  four 
volumes.  We  should  then  of  course  have  to  use  the  old 
nomenclature  and  say  biniodide,  bichloride  of  mercury, 
&c.  It  is  probable  that  the  convenience  of  removing  the 
above  substances  from  the  anomalous  position  of  having- 
two  vapour  volumes,  would  be  at  least  as  great  as  the 
inconvenience  of  giving  a  metal  a  4  volume  equivalent. 

The  chlorides  of  bismuth,  antimony,  and  arsenic  give 
4  volume  ;  and  the  chlorides  of  tin,  titanium,  and  silicon 
2  volume  formula.  But  then,  if  the  same  rule  holds  here 
that  we  have  seen  with  the  compounds  of  mercury,  we 
might  say  that  this  is  because  the  former  are  ous  salts, 
whereas  the  latter  are  fully  saturated  with  chlorine.  As 
regards  bismuth,  we  do  not  know  of  a  higher  chloride 
than  Bi  013 ;  whereas  with  antimony  and  arsenic,  we 
know  that  compounds  with  five  atoms  of  the  electro¬ 
negative  body  exist.  Their  vapour  densities  have  not, 
however,  been  determined.  Probably  they  will  decom¬ 
pose  in  the  manner  we  imagine  pentachloride  of  phos¬ 
phorous  to  do,  the  result  of  course  being  an  augmentation 
of  volume. 

From  what  has  been  said,  it  is  evident  that,  however 
we  may  desire  to  find  a  universal  unit  of  volume  for 
compound  gases,  either  organic  or  inorganic,  it  is  im¬ 
possible  to  lay  down  any  law  until  further  researches 
have  been  made.  One  set  of  reactions  are  often  in 
favour  of  certain  views,  while  another  of  no  less  import¬ 
ance  appear  to  force  us  to  diametrically  opposite  con¬ 
clusions.  As  one  example  among  many,  let  us  cite  the 
controversy  respecting  the  atomic  weight  of  silicon,  the 
vapour  densities  of  the  chloride  and  fluoride  leading  to 
one  formula,  while  the  difference  between  the  boiling 
points  of  the  chloride  and  bromide  points  to  another. 
With  regard  to  the  second  question,  we  shall  be  very 
brief.  If  it  can  be  shown  that  four  volumes  of  any  sub¬ 
stance  (and  four  volumes  representing  an  equivalent) 
contain  one  equivalent  (=8  parts)  of  oxygen,  then  all 
the  theories  which,  under  the  name  of  the  unitary  system, 
have  been  built  upon  the  foundation  of  0,  having  an 
atomic  weight  of  16,  will  fall.  Nevertheless,  Bruning 
has  obtained  a  substance  by  acting  on  iodoform  with 
potash,  which  certainly  appears  to  contain  C2TH2Q= 

4  vols.  Experiment  gives  for  the  vapour  density  9 '5 5. 
Theory  requires  9-515.  As  it  is  probable  That  some 
other  chemists  have  discovered  bodies  having  one  equi¬ 
valent  of  oxygen  for  four  volumes  of  vapour,  but  have 
rejected  their  experiment  from  fear  of  appearing  hete¬ 
rodox,  it  is  hoped  that  such  experiments  may  be  brought 
to  light,  with  a  view  of  discussing  their  merits. 

The  above  has  been  written  with  the  hope  of  calling 
the  attention  of  those  chemists  who  have  hitherto  neg¬ 
lected  the  subject  of  vapour  volume  to  the  importance 
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of  accumulating  and  publishing  data  from  which  con¬ 
clusions  can  be  drawn. 

Before  ending  tliis  notice,  it  is  desired  to  put  into  tlie 
hands  of  students  tlie  following  excessively  simple  and 
easy  method  of  calculating  vapour  densities  from  atomic 
weights.  It  is  the  shortest  that  can  possibly  be  used,  as 
it  only  requires  one  multiplication  j  moreover,  the  results 
are  perfectly  accurate,  as  they  solely  depend  on  the 
density  of  hydrogen,  a  datum  which  has  been  determined 
with  extreme  precision. 

To  obtain  the  density  of  a  vapour  or  gas  having  a  one 
volume  formula,  such  as  oxygen  (equiv.  8) ;  multiply 
the  atomic  weight  of  the  gas  or  vapour  by  twice  the 
density  of  hydrogenr^crl  384. 

If  a  two  volume  formula,  multiply  by  the  density  of 
hydrogen=  o ‘069  2 . 

'  If  a  four  volume  formula,  multiply  by  half  the  density 
of  hydrogen^ 0-03 46. 

If  an  eight  volume  formula  (e.  y.  PCI,),  multiply  by 
one  quarter  the  density  of  hydrogen— o*oi  73. 

It  is  evident  that,  in  order  to  obtain  the  atomic  weight 
from  the  vapour  density,  it  is  only  necessary  to  divide 
the  latter  by  the  density  of  hydrogen,  or  a  multiple  or 
sub-multiple  of  it,  according  as  we  have  a  one,  two,  four, 
or  eight  volume  formula  to  deal  with. 


On  a  New  Process  for  preparing  certain  Chlorinated 

Derivatives  of  the  Benzole  Series ,  by  Arthur  II.  Church, 

F.C.S. 

Monoc  jilorinated  benzole,  or  chloride  of  phenyle 
C12IT5,  Cl,  has  been  obtained  by  the' action  of  pentachloride 
of  phosphorus  on  hydrate  of  phenyle ;  while  the  next 
term  of  the  series,  chloride  of  toluenyle,  C,4H7,  Cl,  is 
formed  when  toluole  is  distilled  in  a  stream  of  chlorine. 
The  higher  liomologues  of  these  bodies  have  not  been 
obtained  as  yet ;  and  while  both  the  methods  mentioned 
above  are  somewhat  uncertain  in  their  results,  the  latter 
process  is  not  applicable  in  all  cases.  A  new  plan  of 
procedure  was  therefore  much  to  be  desired,  and  that 
which  I  have  now  to  mention  seems,  so  far  as  I  have 
tried  it,  to  promise  the  best  results  :  and  I  think  it  is  ap- 
licable  to  hydrocarbons  other  than  the  liomologues  of 
enzole,  to  olefiant  gas,  for  instance. 

Finely  powdered  bichromate  of  potassium  is  to  be  in¬ 
troduced  into  a  flask,  together  with  sufficient  water  to 
moisten  the  salt ;  considerable  excess  of  hydrochloric 
acid  is  then  to  be  poured  in.  The  flask  must  be  placed 
in  a  sand-bath,  and  heated  till  a  slight  evolution  of 
chlorine  occurs  5  the  hydrocarbon  is  now  poured  upon  the 
surface  of  the  mixture,  while  a  perforated  cork,  in  which 
a  long  piece  of  combustion-tube  has  been  mounted,  is 
inserted  in  the  neck  of  the  vessel  to  serve  as  a  condenser 
for  the  hydrocarbon.  The  green  colour  of  the  chlorine 
is  never  visible,  for  the  hydrocarbon  absorbs  every  trace. 
The  chromic  solution  is  rapidly  reduced,  and  the  process 
is  generally  complete  after  a  few  hours  heating  of  the 
mixture  at  a  gentle  heat  The  hydrocarbon  becomes  less 
and  less  volatile,  and  also  less  and  less  mobile,  until  none 
of  it  remains  unacted  upon.  The  mixture  is  now  allowed 
to  cool,  and  the  oily  layer  on  the  surface  removed  by  the 
pipette.  After  having  been  washed  with  hydrochloric 
acid,  with  aqueous  potash,  and  with  water,  it  may  be 
dried  by  means  of  chloride  of  calcium,  and  then  heated 
to  separate  any  traces  of  the  original  hydrocarbon.  The 
chlorides  of  phenyle  and  toluenyle  may  be  distilled 
without  change ;  the  chlorides  of  xylenyle  and  cymenyle, 
which  I  have  prepared  in  some  quantity,  suffer  decom¬ 


position  when  heated  beyond  200°  C.  The  chloride  of 
xylenyle  is  an  aromatic  oil  of  pleasant  odour  (it  was 
made  with  pure  xylole  from  coal  naphtha),  and  it  boils 
at  about  2 1 6°  or  218°;  but  at  this  temperature  it  already 
begins  to  evolve  hydrochloric  acid.  Unlike  the  original 
hydrocarbons,  all  these  chlorides  are  considerably  heavier 
than  water,  but  they  float  upon  a  saturated  solution  of 
common  salt.  A  rough  experiment  gave  1*135  as  the 
specific  gravity  of  chloride  of  xylenyle,  while  that  of  the 
chloride  of  cymenyle  is  nearly  1  *  1 46  3  these  numbers  are 
probably  a  little  too  high. 

Now  that  these  chlorides  may  be  easily  obtained  in 
any  quantity,  I  intend  to  study  their  reactions  and  trans¬ 
formations  in  detail.  I  have  already  prepared  the  cyanide 
of  xylenyle  by  the  action  of  cyanide  of  potassium  upon 
the  chloride.  The  cyanide  is  a  disagreeably-smelling 
oil  heavier  than  water,  which,  when  heated  with  an 
alcoholic  solution  of  potash,  yields  ammonia,  and  the 
potassium  salt  of  an  organic  acid,  probably  a  new  acid, 
the  xyloic :  the  reaction  may  be  thus  expressed : — 

C16H9,  (AN4-K0,  HO  +  2  IIO — C ,  0I I9UO4  4-  NHS 

v - Y - )  V - Y - > 

cyanide  of  xylenyle.  xyolate  of  potassium. 

The  action  of  hydrate  of  potassium  in  this  transformation 
is  very  slow ;  even  after  several  hours  digestion  much  of 
the  organic  cyanide  remains  undecomposed.  Cannizarro 
has  already  obtained  toluic  acid  by  a  precisely  analogous 
transformation.  The  chloride  of  cvmenyle  should  yield 
cyminic  acid,  C^H^O.,,  in  the  same  way.  When  this 
chloride  is  distilled  with  dry  carbonate  of  ammonium,  it 
yields  an  oily  organic  base,  presenting  all  the  characteristics 
of  cymidine. 

In  giving  this  slight  sketch  of  a  process  by  which  the 
proto-chlorides  of  certain  organic  radicals  may  be  ob¬ 
tained,  I  reserve  further  details  for  a  second  communica¬ 
tion.  There  is  one  point,  however,  of  some  interest  con¬ 
nected  with  flliese  experiments  that  it  may  be  well  to 
mention  here.  If  the  hydrocarbon  to  be  chlorinated  be 
poured  upon  the  chlorine  mixture  before  the  evolution  of 
chlorine  has  actually  commenced,  considerable  quantities 
of  oxidised  acid  products  are  obtained.  In  this  way 
xylole  yields,  among  other  compounds,  toluic  acid,  while 
with  cymole  cuminic  acid  is  formed. 

Lincoln  College,  Oxford,  Dec.  6th,  1859. 


On  the  Separation  of  the  Oxides  of  Nickel  and  Cobalt  from 
from  Peroxide  of  Iron ,  by  Frederick  Field. 

In  the  year  1857,  I  published  a  short  paper  in  the 
Chemical  Gazette  on  the  separation  of  oxide  of  manganese 
from  oxide  of  iron  by  means  of  oxide  of  lead.  It  was 
remarked,  that  although  the  separation  was  satisfactory, 
sulphuretted  hydrogen  had  to  be  employed  to  precipitate 
small  quantities  of  lead  from  the  manganese  solution, 
even  after  the  addition  of  sulphate  of  soda.  Subsequent 
experiments  have  proved,  however,  that  if  dilute  sul¬ 
phuric  acid  be  used  there  is  no  difficulty  of  the  kind,  and 
the  oxide  of  manganese  can  at  once  be  precipitated  by 
potash.  The  same  is  the  case  with  the  precipitated  per¬ 
oxide  of  iron  and  the  excess  of  oxide  of  lead.  When 
these  precipitates  are  digested  in  weak  nitric  acid  and 
sulphuric  acid,  or  a  soluble  sulphate  added,  it  can  easily 
be  supposed  that  the  whole  of  the  lead  is  not  thrown 
down ;  but  if  they  are  digested  in  dilute  sulphuric  acid, 
no  lead  can  be  detected  in  the  solution  of  the  persulphate 
of  iron.  It  is  necessary  to  avoid  as  much  as  possible  the 
presence  of  hydrochloric  acid,  as  that  body,  as  is  well- 
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known,  decomposes  sulphate  of  lead.  The  separation  of 
oxide  of  cohalt,  or  oxide  of  nickel,  from  oxide  of  iron,  can 
be  determined  with  equal  facility  by  the  same  method. 

In  the  case  of  nickel  and  iron,  the  nitrates  are  evapo¬ 
rated  nearly  to  dryness,  and  after  the  addition  of  water, 
oxide  of  lead  (litharge)  is  added,  and  the  whole  boiled 
for  ten  minutes  or  a  quarter  of  an  hour.  The  iron  is  en¬ 
tirely  precipitated,  the  nitrates  of  nickel  and  lead  remain¬ 
ing  in  solution.  After  filtration,  which  can  be  effected 
with  great  readiness,  dilute  sulphuric  acid  is  added,  and 
on  standing  for  sixteen  hours,  the  sulphate  of  lead  is 
filtered  oil)  and  the  nickel  precipitated  and  estimated  in 
the  the  usual  manner. 

The  filter  containing  the  peroxide  and  excess  of  litharge 
is  digested  in  dilute  sulphuric  acid,  filtered  and  washed. 
The  filtrate  is  precipitated  by  potash. 

icroo  grains  of  pure  iron  dissolved  with  5-00  grains 
of  nickel  gave  14-22  Fe203  and  6-41  NiO.  (Calcu¬ 
lated  14-29  Fe203  and  6-43  NiO.) 

5-00  grains  iron  and  io-oo  grains  nickel  gave  7-12 
Fe203  and  1281  NiO.  (Calculated  7*145  Fe203  and 
12-86  NiO.) 

It  may  here  be  remarked  that  oxide  of  nickel  can  be 
more  readily  determined  by  precipitation  as  peroxide,  by 
means  of  hypochlorite  of  soda  than  as  oxide  by  caustic 
potash.  Peroxide  of  nickel,  after  boiling  the  solution  in 
which  it  is  suspended,  separates  as  a  rather  dense  precipi¬ 
tate,  and  can  be  easily  washed,  whilst  the  great  difficulty 
of  freeing  the  potash  from  the  bulky  gelatinous  protoxide 
is  well-known.  The  alkali,  indeed,  adheres  with  re¬ 
markable  pertinacity  to  this  substance,  and  if  not  added 
with  considerable  caution,  and  other  circumstances  at¬ 
tended  to,  very  protracted  washing  is  necessary. 

In  employing  the  hypochlorite  of  soda,  it  is  requisite 
to  have  an  open  vessel,  a  beaker  for  instance,  as  the  per¬ 
oxide  is  liable  to  form  flakes  upon  the  sides  of  the  glass, 
which  are  difficult  to  remove  from  a  narrow-necked  flask. 
The  peroxide  is  heated  to  whiteness,  and  the  nickel 
weighed  as  protoxide. 

Cobalt  can  be  separated  from  iron  in  precisely  the  same 
manner  as  nickel.  Many  analyses  have  shown  that  no 
trace  of  cobalt  is  precipitated  from  its  solution  on  boiling 
with  oxide  of  lead,  and  even  when  the  iron  is  in  consi¬ 
derable  excess,  50  to  1  for  example,  the  separation  is 
complete. 

The  solution  of  cobalt  freed  in  this  manner  from  iron, 
contains  no  trace  of  that  metal,  gives  no  shade  of  blue 
with  ferrocyanide  of  potassium,  nor  can  iron  be  recognised 
by  any  known  test. 

In  conclusion,  the  separation  of  the  oxides  of  nickel 
and  cobalt  from  iron  can  be  effected  with  equal  accuracy 
by  oxide  of  lead,  as  by  carbonate  of  baryta,  and  the 
operation  is  speedier,  as  a  few  minutes  brisk  ebullition  is 
sufficient.  The  oxide  of  lead  with  ordinary  care,  can  be 
removed  as  easily  from  the  solution  as  the  baryta,  by 
means  of  sulphuric  acid. 
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On  Platinum  and  its  associated  Metals,  by  MM.  Deville 

and  II.  Debeay. 

The  Annates  de  Chimie  et  de  Physique  for  August  last 
contains  a  very  elaborate  article  by  the  above  chemists  on 
the  subject  of  platinum  and  the  metals  which  accompany 
it.  The  results  at  which  they  have  arrived  are  so  impor¬ 
tant,  and  they  are  moreover  of  such  interest,  that  we  are 
induced  to  lay  before  our  readers  a  few  of  the  principal 
facts  contained  in  their  memoir. 


The  metallurgy  of  platinum  is  altogether  a  modern  art, 
the  introduction  of  the  metal  into  the  laboratories  of 
science  and  industry  dating  but  from  a  feAv  years  back  ; 
and  although  particularly  deserving  the  attention  of  the 
chemist,  the  metallurgy  of  platinum  and  its  congeners  is, 
in  general,  but  little  known.  Except  for  chemical  pur¬ 
poses,  platinum  has  not  hitherto  received  any  important 
application ,-  but  when  we  know  better  where  to  look  for 
its  ores,  and  when  the  deposits  already  known  are  more 
extensively  worked,  the  ores  of  platinum  will,  perhaps, 
become  no  rarer  than  gold;  and  as  the  metal  is  almost 
indestructible,  and  as  its  value  protects  it  from  losses  and 
accidents  of  all  kinds,  it  must  in  time  accumulate  and 
thus  become  more  plentiful.  It  may  then  perhaps  be 
applied  to  other  useful  purposes  in  which  its  weight  and 
slightly  tarnished  colour  will  be  no  objection,  or  for 
which  its  absolute  unalterability  will  give  it  a  peculiar 
value.  The  solution  of  these  questions,  however,  depends 
011  the  price  for  which  the  metal  can  be  supplied ;  and 
the  chemist  is  particularly  interested  in  seeing  its  cost  so 
far  reduced  that  the  large  vessels  of  the  laboratory  may 
be  made  of  platinum.  It  was  in  the  hope  of  facilitating 
a  progress  of  this  kind,  that  MM.  Deville  and  Debrav 
undertook  the  difficult  researches  the  results  of  which  . 
are  given  in  the  above  mentioned  memoir,  a  work  which 
has  cost  them  more  than  four  years  of  labour. 

Until  the  first  communications  of  M.  Deville  were 
published,  no  one  dreamt  of  utilising  all  the  metals 
found  with  platinum,  and  with  the  exception  of  palla¬ 
dium  and  osmium,  which  there  was  always  a  motive  for 
separating,  platinum  alone  has  been  extracted  from  the 
ores,  leaving  a  residua  which  has  accumulated  in  all  the 
manufactories  in  Europe  as  well  as  in  the  Russian  Mint. 

The  processes  described  are  exclusively  by  the  dry 
way,  and  by  fusion  at  a  very  high  temperature.  They 
are"  given  in  different  chapters,  which  treat  of  u the 
revivification  of  pure  platinum,”  “the  metallurgy  of  pure 
platinum,”  “  the  extraction  from  the  rough  ore  of  a  triple 
alloy  of  platinum,  rhodium,  and  iridium  of  a  suitable 
and  invariable  composition;  ”  and  lastly,  the  extraction, 
whether  from  the  residues  or  from  the  osmide  of  isidium, 
of  the  utilisable  metals,  platinum,  palladium,  rhodium 
and  iridium. 

We  give  first,  the  methods  practised  for  obtaining 
pure  platinum,  reserving  for  a  future  occasion  the  in¬ 
teresting  accounts  of  the  individual  metals,  and  the 
methods  for  assaying  the  rough  ores  and  residues. 

In  commerce,  platinum  is  found  which  is  almost  free 
from  iridium,  but  which  still  contains  traces  of  osmium 
and  a  little  silicium.  MM.  Deville  and  Debray  have 
■  discovered  that  fusion  in  lime  by  means  of  an  oxidising 
flame,  refines  it  perfectly,  osmic  acid  being  disengaged, 
and  the  silicium  becoming  converted  into  silicate  of 
lime,  which  melts  into  a  colourless  bead,  and  moves 
rapidly  about  on  the  surface  of  the  metal  until  it  reaches 
the  edge,  where  it  is  absorbed  by  the  sides  of  the  furnace. 
Platinum  so  melted  and  refined  is  a  metal  as  soft  as 
copper ;  it  is  whiter  than  ordinary  platinum,  and  docs 
not  possess  the  porosity  which  has  hitherto  been  an 
obstacle  to  the  manufacture  of  an  impermeable  platinum 
sheath. 

Melted  platinum  still  possesses  the  property  of  con¬ 
densing  gases  at  its  surface,  and  of  producing  the 
phenomenon  of  a  lamp  without  flame.  Its  density.— 

2 1  •  1  5  — less  than  the  density  of  ordinary  platinum  which 
lias  been  subjected  in  the  working  to  a  powerful  hammer¬ 
ing  (d’un  ecrouissaye  cxtrernement  eneryique). 

We  now  proceed  to  describe  the  apparatus  by  means  of 
which  platinum  has  been  melted,  in  quantities  relatively 
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considerable,  and  run  into  ingots,  like  a  metal  of  ordinary 
fusibility. 

The  fuel  most  often  employed  has  been  common  coal- 
gas,  but  hydrogen  may  be  used,  and  when  pure  will  give 
even  a  greater  heat.  The  combustion  is  fed  by  a  current 
of  oxygen.  The  furnace  in  which  the  fusion  is  made, 
is  of  lime  bound  with  iron  wire.  It  is  composed  of  two 
parts :  1 .  the  roof  A  A,  made  of  a  cylindrical  piece  of  lime 
slightly  arched  on  its  lower  surface,  and  pierced  by  a 
conicai  hole  Q,  through  which  a  blowpipe  c  e  is  to  pass : 
and  2,  a  bottom  is,  made  of  another  piece  of  lime, 
hollowed  as  shown  in  the  diagram.  The  hollow  should 
be  scooped  out  so  deep,  that  the  melted  platinum  may 
occupy  a  depth  of  3  or  4  millimetres  or  more.  At  the 
anterior  part  i),  a  groove  inclined  a  little  towards  the 
inside  is  made  with  a  file,  which  is  to  serve  as  a  hole  for 
the  metal  to  run  out  of  and  for  the  flame  to  issue  from. 

The  blowpipe  is  composed  of  a  copper  cylinder  E  E, 
terminated  at  its  lower  extremity  by  a  slightly  conical 


tube  e'  e',  made  of  platinum.  A  copper  tube  c  c  c, 
having  a  platinum  nozzle,  enters  the  first  cylinder  at 
its  upper  extremity,  and  is  so  arranged  as  to  allow  the 
nozzle  to  be  slid  up  or  down,  and  placed  at  any  height 
from  the  lower  end  of  the  cylinder  eee'  e/,  that  may 
be  wished. 

A  stopcock  h,  is  attached  to  the  side  of  the  cylinder 
e,  by  means  of  a  tube  as  large  as  the  cylinder  itself. 
Another  stopcock  0,  terminates  the  elbow  of  the  tube 
c.  It  is  by  the  stopcock  h,  that  the  hydrogen  or  coal 
gas  passes,  and  the  oxygen  is  introduced  through  the 
stopcock  0. 

When  the  fusion  is  to  be  made,  the  pieces  of  lime  com¬ 
posing  the  furnace  are  put  together  in  the  way  repre¬ 
sented  in  the  diagram.  Then,  holding  the  blowpipe  in 
the  hand,  the  stopcock  H,  is  opened  so  as  to  allow  the 
passage  of  a  gentle  stream  of  gas  which  is  lighted,  and 
the  stopcock  0,  is  turned  to  admit  the  oxygen  necessary 
for  the  combustion.  The  flame  is  in  this  way  plunged 
into  the  apparatus  by  the  hole  q,,  in  such  a  manner  as  to 
avoid  an  explosion,  which  might  disturb  the  pieces  of 
lime.  The  body  of  the  furnace  is  now  gradually  heated ; 
the  quantity  of  the  gases  passing  being  increased  by 
degrees  until  the  maximum  temperature  is  attained. 
The  degree  of  heat  may  be  raised  or  lowered  as  need  be, 
by  raising  or  lowering  the  platinum  nozzle  which  supplies 
the  oxygen.  The  temperature  is  now  lowered,  and  the 
platinum  is  introduced,  by  little  and  little,  through  the 
opening  n.  When  it  is  in  thin  slips  of  less  than  a  mille- 
nietre  in  thickness  there  is  scarcely  time  to  introduce 
them.  They  are  seen  to  melt  and  disappear  almost  at 
the  moment  they  enter  the  furnace.  The  oxygen  should 
arrive  at  a  regular  pressure  of  about  four  or  five  centi¬ 


metres  of  mercury,  and  ought  to  give  a  rotatory  move¬ 
ment  to  the  platinum  so  as  to  equalise  the  temperature 
throughout  the  mass. 

When  it  is  not  wished  to  run  the  metal  into  a  mould, 
the  fusion  being  perfect,  and  the  refining  completed, 
which  is  the  case  when  no  more  'vitreous  matter  is  seen 
to  form  on  the  surface,  the  two  gases  are  turned  oft'  by 
degrees,  always  leaving  the  oxygen  in  a  decided  but  very 
slight  excess.  The  mass  now  gradually  solidifies,  and 
the  flame  may  be  complete^  extinguished.  A  little  of  the 
metal  is  always  thrown  up  to  the  roof  the  furnace,  where 
it  may  be  easily  collected  after  the  operation  is  finished. 

When  the  platinum  is  to  be  cast,  an  ingot  mould  is 
prepared  of  thick  cast-iron,  well  rubbed  with  plumbago, 
or  of  coke  or  lime.  The  last  are  most  easily  made  of 
plates  of  the  substance,  sawn,  and  held  together  by  iron 
wire.  The  roof  of  the  furnace  is  taken  off,  the  body 
seized  with  a  pair  of  tongs,  and  the  platinum  is  poured 
out,  without  hurrying,  just  as  we  should  any  other  metal. 
The  only  difficulty  which  occurs,  and  this  a  little  prac¬ 
tice  will  enable  the  operator  to  overcome,  is  to  discern 
at  the  same  time  the  dazzling  surface  of  the  metal  and 
open  mouth  of  the  mould,  before  turning  up  the  crucible. 
A  larger  quantity  than  3  or  4  kilogrammes  should  never 
be  cast  in  this  way,  inasmuch  as  there  would  be  great 
danger  of  some  part  of  the  apparatus  giving  way. 

For  greater  quantities,  the  authors  describe  how  a 
larger  furnace  may  be  made  of  several  pieces  of  lime 
boimd  firmly  together  with  iron  ;  and  an  ingenious  and 
simple  arrangement,  by  means  of  which  the  metal  may 
be  poured  out  without  taking  up  the  bottom  part  of  the 
apparatus.  The  reasons  they  give  for  preferring  to  use 
lime  in  the  construction  of  the  furnace  are  as  follows  : — 

1.  Lime  is  perhaps  the  worst  conductor  of  heat 
known  ;  so  much  bo,  that  through  a  thickness  of  at  most 
2  centimetres  (oh  inch),  the  apparatus  being  full  of 
melted  platinum,  the  temperature  of  the  outside  is  barely 
1200  (Cent.). 

2.  Lime  radiates  heat  most  perfectly.  For  this  reason 
it  is  the  best  material  for  the  sides  of  a  reverberatory 
furnace  of  this  kind. 

3.  Lime  acts  on  all  the  impurities  from  which  we 
wish  to  free  platinum  —  iron,  copper,  silicium,  &c. 
changing  them  into  fusible  compounds  which  are  ab¬ 
sorbed  by  its  porous  substance.  It  acts  like  a  cupel,  the 
material  purifying  the  metal  melted  in  it. 

An  experiment  made  in  the  laboratory  of  the  JEcole 
Normale  showed  that  the  quantity  of  oxygen  required  to 
melt  1  kilogramme  (2  'z  lbs.  Avoird.)  of  platinum  was 
only  60  litres  (about  1 3  gallons),  the  cost  of  which  was  es¬ 
timated  at  o  ‘4'of  a  franc.  The  cost  of  the  coal  gas  or  hydro¬ 
gen  used  was  not  considered  worth  taking  into  account. 

The  process  applied  to  the  revivification  of  old  plati¬ 
num  gives  excellent  results.  No  foreign  metal  except 
iridium  and  rhodium  can  exist  in  platinum  after  it  has 
been  melted  and  refined  in  the  method  described.  All 
the  substances  which  most  easily  attack  platinum,  sul¬ 
phur,  phosphorous,  arsenic,  gold,  soda,  iron,  copper,  pal¬ 
ladium,  and  osminum,  are  separated  either  by  oxidation 
and  absorption  by  the  lime  or  by  volatilisation.  Gold 
and  palladium  escape  in  the  form  of  vapour,  and  may  be 
easily  collected  by  making  the  flame  which  issues  from 
the  furnace  pass  through  an  earthenware  tube,  in  which 
will  be  deposited  all  the  volatile  matters  except  the 
osmic  acid,  which  may  be  condensed  if  the  vapour  is 
made  to  pass  over  a  vessel  full  of  ammonia.  A  part  of  the 
osmium  is  also  deposited  in  the  tube  in  a  metallic  state. 

The  only  caution  to  be  observed  in  the  process  is  never 
to  have  the  bath  of  metal  of  more  than  4  or  5  cent!- 


Carbon  as  a  Means  of  Permanent  Record-Researches  on  Colocynth . 


7 


metres  thickness  without  keeping  it  in  constant  agita¬ 
tion  ;  because  the  platinum  is  too  bad  a  conductor  to 
remain  perfectly  liquid  if  it  is  in  greater  depth ;  and, 
therefore,  there  will  be  a  chance  of  the  refining  not  being 
complete,  or  of  the  perfect  fusion  of  the  mass  not  being 
quite  effected. 


On  the  Employment  of  Carbon  as  a  means  of  Pei'manent 
Record,  by  John  S  filler,  F.C,S of  the  War  De¬ 
partment. 

The  undoubted  superiority,  in  respect  to  the  quality,  of 
permanence,  of  ordinary  printed  characters  in  comparison 
with  the  several  kinds  of  manuscript,  renders  it  desirable 
that  efforts  should  be  directed  to  the  possibility  of  avail¬ 
ing  ourselves  of  the  unalterable  nature  of  carbon,  the 
principal  ingredient  in  printer’s  ink,  with  a  view  to  the 
employment  of  the  same  as  a  substitute  for  the  tannate  of 
iron  in  the  ordinary  black  writing  fluids.  The  want  of 
permanence  constantly  attributed  to  the  latter,  and  borne 
out  by  the  inspection  of  manuscript  deeds  of  compara¬ 
tively  recent  date,  seems  inherent  to  an  ink  which  de¬ 
pends  solely  for  its  permanence  on  a  weak  chemical  affinity 
exerted  between  the  oxides  of  iron  and  the  product  of  a 
vegetable  infusion,  which,  left  to  itself,  is  constantly 
undergoing  change.  Hence  the  application  of  dilute 
acids,  both  mineral  and  organic,  is  sufficient  either  to  ob¬ 
literate  or  render  illegible  the  characters  written  with 
such  ink  ;  whilst  its  composition  makes  it  liable  to  fade 
under  circumstances  no  more  unfavourable  than  that  of 
exposure  to  a  damp  or  impure  atmosphere. 

On  the  other  hand,  the  imperishable  nature  of  carbon, 
in  its  various  forms  of  lamp  black,  ivory  black,  wood 
charcoal,  and  graphite  or  black  lead,  holds  out  much 
greater  promise  of  being  usefully  employed  in  the  manu¬ 
facture  of  a  permanent  'writing  material ;  since,  for  this 
substance,  in  its  elementary  condition,  and  at  ordinary 
temperatures,  there  exists  no  solvent  nor  chemical  re¬ 
agent  capable  of  effecting  its  alteration.  Carbon  h  de¬ 
stroyed,  or  rather  oxidised,  only  by  fire,  and  by  the  long 
continued  action  of  the  strongest  acids ;  only  under  such 
circumstances,  therefore,  as  the  tablet  of  prepared  vege¬ 
table  or  animal  substance  is  itself  unable  to  withstand. 
Provided,  then,  that  efficient  means  can  be  adopted  for 
securing  its  perfect  adhesion  to  the  surface,  or  passage 
even  into  the  pores,  of  the  paper  (a  point  not  sufficiently 
considered,  perhaps,  in  the  production  of  the  so-called 
permanent  carbon  photographs),  there  seems  every  pro¬ 
bability  of  a  carbon  pigment  resisting  the  effects  of  time 
and  other  corrosive  influences  better  perhaps  than  any 
other  substance,  elementary  or  compound,  which  is  likely 
to  be  brought  into  comparison  with  it.  The  perfect  state 
of  preservation  of  the  early  engravings  and  pages  of 
printed  type  corroborates  this  view ;  they  exhibit  in  some 
instances  evidence  of  destruction  by  decay  of  the  paper 
itself,  rather  than  that  of  the  carbonaceous  material  form¬ 
ing  the  subject  of  the  picture. 

The  suggestion  relative  to  the  mode  of  applying  carbon 
to  these  purposes,  which  it  is  intended  more  particularly 
now  to  enunciate,  depends  on  the  fact  of  the  separation 
of  carbon  from  organic  compounds,  rich  in  that  element, 
sugar,  gum,  &e.  by  the  combined  operation  of  heat  and 
of  chemical  reagents,  such  as  sulphuric  and  phosphoric 
acids,  which  exert  a  decomposing  action  in  the  same  di-  j 
rection  ;  and  by  such  means  to  effect  the  deposition  of 
the  carbon  within  the  pores  of  the  paper  by  a  process  of 
development  to  be  performed  after  the  fluid  writing  ink 
has  been  to  a  certain  extent  absorbed  into  its  substance. 
A  system  of  formation  by  which  a  considerable  amount 


of  resistance,  both  to  chemical  and  external  influences,  ap¬ 
pears  to  be  secured.  An  ink  of  the  following  composition 
has  been  made  the  subject  of  experiment:  — 

Concentrated  sulphuric  acid,  deeply 

coloured  with  indigo  .  i  fluid  ounce 

Water .  6 

Loaf  sugar  .  .  i  ounce  troy. 

Strong  mucilage  of  gum  arabic  .  2  to  3  fluid  ounces 

Writing  traced  with  a  quill  or  gold  pen  dipped  in  this 
ink  dries  to  a  pale  blue  colour,  but  if  now  a  heated  iron 
be  passed  over  its  surface,  or  the  page  of  manuscript  held 
near  a  fire,  the  writing  will  quickly  assume  a  jet  black 
appearance,  resulting  from  the  carbonisation  of  the  sugar 
by  the  warm  acid,  and  will  have  become  so  firmly  en¬ 
grafted  into  the  substance  of  the  paper  as  to  oppose  con¬ 
siderable  difficulty  to  its  removal  or  erasure  by  the  knife. 
On  account  of  the  depth  to  which  the  written  characters 
usually  penetrate,  the  sheets  of  paper  selected  for  use 
should  be  of  the  thickest  make,  and  good,  white,  cartridge 
paper,  or  that  known  as  u  cream  laid,”  preferred  to  such 
as  are  coloured  blue  with  ultramarine,  for  in  the  latter 
case  a  bleached  halo  is  frequently  perceptible  around  the 
outline  of  the  letters,  indicating  the  partial  destruction  of 
the  colouring  matter  by  the  lateral  action  of  the  acid. 

The  writing  produced  in  this  manner  seems  indelible ; 
it  resists  the  action  of  “  salts  of  lemon,”  and  of  oxalic* 
tartaric,  and  diluted  hydrochloric  acids— agents  which 
render  nearly  illegible  the  traces  of  ordinary  black  writ¬ 
ing  ink;  neither  do  alkaline  solutions  exert  any  appreciable 
action  on  the  carbon  ink.  This  material  possesses, 
therefore,  many  advantageous  qualities  which  would  re¬ 
commend  its  adoption  in  cases  where  the  question  of  per¬ 
manence  is  of  paramount  importance ;  but  it  must,  on 
the  other  hand,  be  allowed  that  such  an  ink,  in  its  present 
form,  would  but  inefficiently  fulfil  many  of  the  require¬ 
ments  necessary  to  bring  it  into  common  U3e.  The 
peculiar  method  of  development  rendering  the  applica¬ 
tion  of  heat  imperative,  and  that  of  a  temperature  some¬ 
what  above  the  boiling  point  of  water,  together  with  the 
circumstance  that  it  will  be  found  impossible  with  a  thin 
sheet  of  paper  to  write  on  both  sides,  must  certainly  be 
counted  among  its  more  prominent  disadvantages. 

Though  not  perhaps  capable  of  employment  on  the 
animal  tissues,  vellum  and  parchment,  there  is  everv 
probability  of  its  successful  application  in  connection  with 
the  new  material  produced  by  the  action  of  strong  acids 
on  paper,  and  known  under  the  name  of  vegetable  parch¬ 
ment. 

Eoyal  Arsenal,  Woohvich,  Dec.  5th,  1859. 


PHARMACY,  TOXICOLOGY,  &c. 

Researches  on  Colocynth ,  by  M.  Walz. 

M.  Walz  has  separated  from  colocynth  : — 

1.  Colocynthine  C36  H42  Os3  a  glucoside. 

2.  Colocynthidine. 

3 .  A  resin  soluble  in  ether. 

4.  A  resin  soluble  in  alcohol. 

5.  Colouring  matter  soluble  in  alcohol. 

6.  Colouring  matter  soluble  in  water. 

7.  Gum  and  mucus. 

8.  A  liquid  fatty  matter. 

The  first  is  prepared  in  the  following  manner :  Colo¬ 
cynth  pounded  is  exhausted  by  alcohol.  The  product  is 
evaporated  to  dryness  in  a  water  bath,  and  is  then 
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treated  with  water.  To  this  aqueous  solution  are  added 
some  neutral  acetate  and  basic  acetate  of  lead,  and  the 
liquid  is  filtered.  The  filtered  liquid  is  yellow.  The 
excess  of  lead  is  now  removed  by  passing  a  current  of 
sulphuretted  hydrogen  through  the  liquid,  and  afterwards 
a  solution  of  tannin  is  added :  a  precipitate  is  formed 
which,  when  boiled  in  the  mother  liquor,  acquires  a  re¬ 
sinous  consistence.  It  is  well  washed  with  water,  and 
then  dissolved  in  alcohol :  acetate  of  lead  is  added  to  re¬ 
move  the  tannin,  and  it  is  then  digested  with  animal 
charcoal.  The  golden  yellow  liquid  obtained  gives  on 
evaporation  a  yellow  powder,  which  is  purified  by  ether. 
This  is  pure  Colocynthine.  The  residue  left,  after  treating 
the  alcoholic  extract  with  water,  contains  the  Colocyn - 
tkidine.  It  is  soluble  in  ether,  and  so  may  be  extracted 
with  this  menstruum.  The  solution  is  decolorised  by 
animal  charcoal,  and  evaporated  to  dryness.  The  residue 
is  dissolved  in  absolute  alcohol,  from  which  the  colo- 
cynthidine  slowly  crystalliess  out  in  white  rhomboidal 
prisms. 

The  seeds  contain  less  of  this  latter  substance  than  the 
fleshy  part  of  the  fruit  ;  but  in  its  stead  is  found  a  very 
bitter  oil,  which  communicates  its  bitterness  to  water. 

Pure  colocynthidino  forms  a  bright  white  powder,  com¬ 
posed  of  microscopic  prisms.  It  is  nearly  insoluble  in 
cold,  but  dissolves  readily  in  boiling  alcohol,  from  which 
part  of  it  separates  in  crystals  on  cooling.  The  remain¬ 
der  forms  a  gelatinous  solution,  which  will  not  crystal¬ 
lise  for  some  time. 

The  aqueous  solution  of  Colocynthine  is  decomposed 
almost  instantaneously  in  the  presence  of  dilute  sulphuric 
acid,  and  forms  a  white  precipitate  which  becomes  re¬ 
sinous  on  boiling.  This  product  which  the  author  calls 
Colocyntheine  has  the  formula  C44  II32  013 ;  the  other 
product  is  a  Carbohydrate,  of  the  formula  Cj'2  H10  O10. 
M.  Walz  considers  it  cane  sugar.  —  Neues  Pepert.  dor 
Phann.  Ed.  vii.  S.  371. 


PROCEEDINGS  OF  SOCIETIES. 


r  CHEMICAL  SOCIETY,  December  1,  1859. 

Professor  B.  C.  Brodie,  F.Ii.S.  in  the  chair. 

A  pacer  was  read  by  Mr.  Perkins,  on  the  Action  of  Penta- 
chloride  of  Phosphorus  on  Tartaric  Acid ,  by  which  a  volatile 
product  is  obtained  having  the  composition  C8  1I3  Cl  08,  and 
named  para-maleic  acid,  and  from  this  Messrs.  Perkins  and 
Duppa  prepared  and  examined  several  salts.  Dr.  A.  W.  Hof¬ 
mann  then  made  a  statement  relative  to  certain  discrepancies 
observed  in  the  determination  of  the  vapour  densities  of 
organic  bodies.  Referring  to  the  several  products  obtained 
by  Clauss  through  the  action  of  ammonia  on  the  bromide  of 
olefiant  gas,  Dr.  Hofmann  stated  that  some  of  these  were  found 
to  occupy,  in  the  form  of  vapour,  eight  volumes  instead  of 
the  four  usually  presented  by  bodies  of  the  same"  class. 
Taking  the  particular  instance  of  one  of  the  derivatives  con¬ 
stituted  like  the  oxide  of  ammonium,  he  had  found  it  impos¬ 
sible  by  any  of  the  ordinary  processes,  as  distillation  from 
caustic  potassa,,  to  remove  one  equivalent  each  of  oxygen 
and  hydrogen  in  the  form  of  water ;  but  he  was  nevertheless 
compelled  to  consider  this  body  as  a  hydrate,  because  sodium 
disengaged  from  it  hydrogen  gas.  Preparing  by  virtue  of 
this  reaction  the  anhydrous  substance,  Dr.  Hofmann  found 
its  vapour-density  to  be  now  equal  to  four  volumes  ;  hence  he 
was  led  to  the  conclusion  that  the  vapour  of  water,  occupy¬ 
ing  itself  four  volumes,  presented  a  clue  to  the  solution  of  the 
difficulty. 

A  discussion  followed,  in  the  course  of  which  Dr.  Odling 
pointed  out  other  examples  in  the  chlorides  of  ammonium 
and  mercury,  which  occupy  in  the  state  of  vapour  eight 


volumes,  or  the  sum  of  that  presented  respectively  by  the 
ammonia  and  hydrochloric  acid  considered  as  separate  con¬ 
stituents  of  the  first ;  and,  in  the  latter  example,  that  of 
chlorine  in  addition  to  the  space  occupied  by  the  vapour  of 
mercury. 

Dr.  Hofmann  then  proceeded  to  describe  an  arrangement  of 
apparatus  which,  with  the  assistance  of  Professor  Buff,  he 
had  devised  for  readily  demonstrating  at  lectures  the  decom¬ 
position  of  compound  gases  by  the  passage  of  the  electric 
spark.  It  consisted  of  a  Riihmkorff  coil,  connected  with  the 
platinum  wires  of  Ure’s  eudiometer  tube,  arranged  so  that  a 
rapid  succession  of  sparks  might  be  directed  through  a 
volume  of  gas  confined  in  the  closed  limb  of  the  instrument. 
Dry  ammonia  gas  was  shown  by  experiment  to  be  quickly 
resolved  into  its  constituents,  which  then  occupied  the  double 
volume.  The  compensation  for  increasing  pressure  was  re¬ 
gulated  by  the  adaptation  of  an  exit  tube  to  the  lower  bend 
of  the  eudiometer,  as  suggested  by  Professor  Bunsen,  and 
by  which  means  the  level  of  the  mercury  in  both  limbs 
of  the  tube  might  be  easily  restored.  The  rapid  forma¬ 
tion  of  red  nitrous  fumes  when  the  sparks  were  passed 
through  atmospheric  air  ;  the  decomposition  of  carbonic 
acid  gas  into  a  mixture  of  oxygen  and  carbonic  oxide, 
which,  when  the  separation  had  reached  a  certain  stage, 
were  again  combined  with  explosion  ;  the  production 
from  sulphurous  acid  gas  of  anhydrous  sulphuric  acid  with 
liberation  of  sulphur  ;  and  the  reduction  of  filamentous  car¬ 
bon  from  both  light  and  heavy  carburetted  hydrogen  were 
among  the  most  interesting  results  observed  in  these  experi¬ 
ments. 

Professor  C.  L.  Bloxam  rose  to  remark  that,  in  conjunction 
with  Dr.  Miller,  he  had  frequently  availed  himself  of  the 
decomposing  powers  commanded  by  the  Riihmkorff  coil  as  a 
means  of  demonstrating  to  an  audience  the  increased  volume 
of  gas  resulting  from  the  decomposition  of  ammonia.  The 
arrangement  usually  adopted  at  King’s  College  differed  from 
that  exhibited  by  Dr.  Hofmann  in  the  use  of  a  straight  eudi¬ 
ometer  tube,  by  adjusting  which  at  the  conclusion  of  the 
experiment,  until  the  level  of  the  mercury  both  within  and 
without  the  tube  became  the  same,  the  production  of  a 
doubled  volume  was  very  apparent.  He  was  much  struck 
also  with  the  great  facility  afforded  by  this  apparatus  for  the 
exhibition  of  the  phenomena  of  ozonification  ;  as  also  by  the 
very  conspicuous  manner  in  which  the  red  nitrous  fumes 
were  developed  in  air,  to  which  an  increased  amount  of  pure 
oxygen  had  been  supplied. 

The  President  then  pronounced  the  meeting  adjourned 
until  the  15th  inst.,  for  which  evening  several  papers  were 
announced. 


PHARMACEUTICAL  SOCIETY.  Wednesday  Evening , 

December  jth. 

T.  N.  R.  Morson,  Esq.  President,  in  the  Chair. 

Professor  Bentley  exhibited  a  large  number  of  beetles 
which  had  been  found  in  a  sample  of  cantharides.  They 
exactly  resembled  cantharides  in  colour,  but  not  at  all  in 
shape. 

Dr.  Redwood  said  the  occurrence  of  such  an  adulteration 
showed  the  importance  of  a  knowledge  of  natural  history  to 
the  pharmaceutist.  A  man  uninstructed  in  that  science 
would  have  passed  the  sample  without  discovering  the 
adulteration. 

Professor  Bentley  also  showed  a  few  cantharides  which 
had  been  caught  in  Norfolk  this  year.  He  said  their  appear¬ 
ance  in  England  was  by  no  means  uncommon.  They  were 
found  in  considerable  numbers  in  1837,  but  their  appearance 
was  always  confined  to  the  three  eastern  counties,  Norfolk, 
Suffolk,  and  Essex. 

A  specimen  of  podophyllin,  said  to  be  the  active  principle 
of  the  podophyllum  peltatum,  was  also  exhibited.  It  is  a 
strong  cathartic  recently  introduced  into  medicine. 

A  communication  from  Messrs.  E.  and  T.  Smith,  of 
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Recent  Chemical  Patents — Aniline  Ryes. 


Edinburgh,  in  praise  of  their  own  syrup  of  iodine  of  iron 
was  then  read.  Referring  to  a  paper  published  in  a  recent 
number  of  the  Pharmaceutical  Journal ,  they  said  that  the 
colour  of  the  syrup  was  no  test  of  its  strength.  Their  own 
was  colourless,  and  they  sent  a  sample  (in  a  green  bottle )  to 
prove  the  fact.  If  it  become  coloured  they  expose  it  to  sun¬ 
light  for  a  day,  which  bleaches  it  again.  To  ascertain 
whether  a  syrup  contained  its  proper  proportion  of  the  iodide, 
they  recommended  that  the  iodine  should  be  precipitated 
from  a  measured  quantity  of  the  syrup,  by  means  of  bichloride 
of  mercury,  in  the  form  of  biniodide  of  mercury ;  and  from 
the  weight  of  this  the  quantity  of  iodide  of  iron  in  the  syrup 
could  be  calculated. 

In  the  discussion  which  followed,  a  general  opinion  was 
expressed  that  there  was  no  difficulty  whatever  in  the  pre¬ 
paration  of  the  syrup,  and  that  it  ought  always  to  be  of  a 
faint  green  colour.  As  to  the  action  of  light  some  difference 
of  opinion  prevailed,  and  a  communication  from  Mr. 
Williams  was  read,  in  which  he  said,  that  if  air  were  ex¬ 
cluded,  light  had  no  effect  on  the  syrup. 

The  meeting  then  turned  to  the  discussion  of  the  action  of  , 
light  on  things  in  general,  in  the  course  of  which,  reference 
was  made  to  a  paper  published  by  Sir  J.  Herschel,  in  which 
he  stated  Jhis  opinion  that  vegetable  colours  are  not  affected 
by  the  actinic  rays, but  by  the  colours  complementary  to  those 
of  the  substances ;  but  whether  this  effect  is  preservative  or 
injurious,  it  will  be  impossible  to  say  without  a  reference  to 
the  paper  alluded  to. 

Mention  was  made  of  the  action  of  light  on  hydrocyanic 
acid,  and  Mr.  Bottle  asked  which  colour  was  best  for  pre¬ 
serving  it ,  blue  or  yellow.  His  own  opinion  was  that 
yellow  was  the  best. 

The  Chairman  said  that  bottles  were  now  sold  of  some 
inferior  glass,  which  quickly  decomposed  the  acid,  and 
turned  it  black. 

The  subject  of  syrup  of  ginger  was  then  introduced,  and 
the  propriety  of  varying  the  process  of  the  London  Phar¬ 
macopeia  for  its  preparation  was  discussed. 

The  Chairman  said  he  thought  it  would  be  made  best 
with  a  solution  of  gingerine  or  essence  of  ginger,  and  the 
meeting  seemed  to  acquiesce  in  the  opinion. 

A  paper  by  Mr.  Morland  on  the  presence  of  arsenic  in 
trisnitrate  of  bismuth  was  then  read. 

Mr.  Morland  had  examined  some  specimens  of  tris¬ 
nitrate  of  bismuth,  and  had  only  discovered  mere  traces  of 
arsenic  in  them.  He  had,  however,  found  a  considerable 
quantity  of  subchloride  in  all.  He  believed  the  arseniate  of 
bismuth  to  be  almost  insoluble  in  nitric  acid,  and  therefore  a 
true  nitrate  was  not  likely  to  contain  arsenic.  The  oxy¬ 
chloride,  however,  might  be  contaminated  with  arsenic. 

Mr.  Huskisson  remarked  that  from  the  way  in  which  the 
trisnitrate  of  bismuth  was  made,  it  was  impossible  that  it 
could  contain  more  than  a  mere  trace  of  arsenic.  In  the 
first  place,  the  metal  was  roasted,  and  it  was  well  known 
that  arsenic  was  volatilised  at  about  39  70.  The  metal  was 
then  digested  with  nitric  acid,  and  the  nitrate  formed  was 
crystallised.  If  any  arsenic  remained  after  the  roasting, 
it  would  be  found  in  the  mother  liquor  of  these  crystals, 
which  was  poured  off  before  the  nitrate  was  treated  with 
water. 

The  Chairman  said  he  hoped  the  subcarbonate  of  bis¬ 
muth,  which  he  believed  to  be  a  much  better  preparation 
than  the  nitrate,  would  soon  come  into  general  use.  It  was 
best  precipitated  with  carbonate  of  ammonia  and  a  little  free 
ammonia,  which  separated  the  copper  and  nickel  generally 
found  in  bismuth.  The  best  samples  of  bismuth,  he  said, 
contained  scarcely  any  arsenic. 

In  the  course  of  the  discussion  it  was  elicited  that  the 
oxychloride  of  bismuth  wasAommonly  sold  for  the  trisnitrate,  j 
and  that  that  might  contain  a  good  deal  of  arsenic. 

The  Chairman  then  made  an  important  communication 
to  the  meeting.  In  consequence  of  receiving  a  letter  from  a 
country  member,  the  Council  of  the  Society  had  been  in 
communication  -with  the  Board  of  Excise,  relative  to  the 
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question  of  the  legality  of  selling  dandelion  coffee  without  an 
Excise  license.  The  Board  had  decided  that  to  sell  coffee 
with  any  admixture  was  a  decided  infringement  of  the 
Excise  laws,  and  the  members  were  warned  accordingly. 
Dandelion  root  alone  might  perhaps  be  sold  as  coffee  without 
a  license,  but  the  smallest  admixture  of  coffee  constituted  an 
infringement  of  the  law.  Permission  had  been  given  by  the 
Board  for  a  few  admixtures  of  coffee  with  other  substances 
to  be  made,  and  no  doubt,  if  the  Council  applied,  the  Board 
would  give  druggists  permission  to  make  and  sell  a  mixture 
of  the  kind,  but  then  it  would  have  to  be  expressly  stated 
on  the  label  what  the  mixture  was.1 

A  question  was  raised  whether  the  sale  of  essence  of 
coffee  without  a  license  was  forbidden. 

The  meeting  then  adjourned  till  Wednesday,  January  4, 
i860. 


NOTICES  OP  PATENTS,  &c. 


RECENT  CHEMICAL  PATENTS. 

The  Aniline  Dyes. — Messrs.  Beale  and  ICirkham  have 
patented  improvements  in  the  preparation  of  colours  for  dye¬ 
ing  and  printing.  They  take  a  salt  of  aniline  in  solution,^  or 
a  saturated  solution  of  aniline  in  water,  and  add  thereto  an 
equal  quantity,  by  measure,  of  acetic  acid.  To  this  acid 
solution,  a  solution'of  chlorine  or  of  a  hypochlorite,  as  bleach¬ 
ing  powder,  is  added,  when  the  change  of  colour  takes  place 
and  the  liquid  dye  is  produced.  By  varying  the  proportions 
and  strengths  of  the  materials,  a  variety  of  colours  and  shades 
may  be  produced.  The  liquor  thus  obtained  may  be  used  at 
once  to  dye  blue;  but  if  it  be  kept  for  a  few  hours  it  will 
dye  purple  and  lilac.  The  dye  after  the  exhaustion  of  one 
colour,  may  be  used  for  others,  from  blue,  violet,  and  lilac, 
down  to  slate,  brown,  and  straw,  by  the  addition  of  more  or 
less  chlorine  or  hypochlorite.  The  proportions  given  are, 
one  measure  of  saturated  aniline  water,  one  measure  of  acetic 
acid,  of  five  strengths,  and  one  measure  of  hypochlorite  of 
lime,  sp.  gr.  1010.  The  last  must  be  added  carefully  to  pro¬ 
duce  the  shade  of  violet  blue  required.  Instead  of  using  the 
hypochlorite,  chlorine  may  be  passed  through  the  acid  solu¬ 
tion  of  aniline,  it  being  carefully  watched  in  order  that  the 
supply  of  gas  may  be  arrested  when  the  required  effect  has 
been  produced.  Or,  take  one  measure  of  hydrochlorate  of 
aniline,  sp.gr.  1010,  one  measure  of  acetic  acid,  and  one 
measure  of  hypochlorite  of  lime,  sp.  gr.  1010,  the  last  being 
carefully  added  in  small  quantities  as  before.  This  will 
produce  a  violet  blue  dye,  and  after  a  time  lilacs,  just  as  the 
former. 

The  above  dyes  may  be  used  for  silks  without  mordants. 

Keel  Dyes — Mr.  Brooman  has  also  obtained  a  patent  for 
improvements  in  the  preparation  of  red  dyes.  The  inventors 
boil  for  fifteen  or  twenty  minutes  a  mixture  of  aniline  and 
anhydrous  bichloride  of  tin.  At  first  the  mixture  assumes  a 
yellow,  then  a  reddish  tint,  and  finally  changes  to  a  beautiful 
red.  The  mixture  is  liquid  while  hot,  but  when  cold  becomes 
gelatinous.  The  gelatinous  mass  is  boiled  with  water,  and 
filtered  hot ;  and  the  colouring  matter  is  precipitated  from 
the  filtered  liquor  as  it  cools.  To  completely  separate 
this  colouring  matter,  the  patentee  dissolves  in  the  liquor 
either  a  tartrate,  acetate,  an  alkaline  or  earthy  chloride,  an 
alkaline  phosphate  or  pyrophospate,  or  chloride  of  mercury, 
which  precipitates  the  whole  of  the  colouring  matter.  For 
dyeing,  either  the  solution  obtained  by  boiling  the  mixture 
in  water,  or  the  solid  colour  dissolved  in  water  is  used.  The 
usual  mordants,  except  the  mineral  acids,  may  be  used  with  it. 
To  obtain  a  solution  sufficiently  strong  to  print  with,  the 
mixture  of  aniline  and  bichloride  of  tin  is  treated  while  hot 

1  It  ought  to  be  known  that  some  of  the  so-called  Dandelion 
Coffee  is  a  decided  imposition,  inasmuch  as  it.  is  made  of  the  root 
after  it  has  been  thoroughly  exhausted  in  the  preparation  of  the 
Liquor  Taraxaci,  and  therefore  is  no  better  than  so  much  vege¬ 
table  fibre. — Ed. 
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Correspondence — Chemical  Notices  f  rom  Foreign  Sources. 
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with  acetic  acid,  alcohol,  or  wood  spirit,  and  the  colouring 
matter  is  precipitated  as  before  described.  Another  red  dye 
is  produced  by  mixing  with  aniline  bichloride  of  mercury, 
perchloride  of  iron,  or  protocMoride  of  copper,  and  treating 
this  mixture  as  the  former. 

The  inventor  gives  the  name  of  Fuchsiacine  to  these 
colours,  from  their  resemblance  to  that  of  the  fuchsia. 

luerjal  S'liospiiates  of  u  me.. — M.  Mennons,  of  Paris,  has 
patented  improvements  on  the  treatment  of  this  substance. 
He  dissolves  the  phosphate  of  lime  out  of  Coprolites  by  means 
hydrocloric  acid,  and  then  reprecipitates  it  with  ammonia ; 
and  so,  he  says,  he  obtains  a  “  thoroughly  soluble  and  assimil¬ 
able  phosphate  of  lime  for  agricultural  purposes.” 

cartridges  — Dr.  Scoffern  patents  a  composi¬ 
tion  for  lubricating  cartridges.  He  uses  a  mixture  of  equal 
weights  of  paraffine  and  naphthaline,  preferring,  however,  a 
compound  made  by  melting  india-rubber  in  an  open  vessel 
over  a  fire,  and  thoroughly  mixing  with  it  four  times  its 
weight  of  paraffine,  and  one  half  its  weight  of  naphthaline. 
The  mixture  when  wanted  for  use  is  melted  in  an  oil  bath, 
and  the  temperature  is  kept  as  near  24.00  as  possible.  The 
advantage  of  the  compound  is  said  to  lie  in  the  fact  that  it  is 
volatilised  without  change  on  the  application  of  heat. 


To  the  Editor  of  the  Chemical  News. 

Sir, — On  receiving  your  circular,  it  struck  me  that  I  would 
send  you  a  few  lines  to  let  you  know  my  ideas  of  the  way  in 
which  you  could  best  serve  the  interests  of  “  the  large  body 
of  pharmaceutical  chemists.”  We  have  long  wanted  an 
impartial  organ  of  free  discussion,  and  also  the  earliest  in¬ 
formation  obtainable  respecting  all  matters  connected  with 
our  business.  But  the  business  of  a  chemist  and  druggist 
must  be  looked  at  from  two  points  of  view,  for  it  has  a 
professional  and  a  commercial  aspect.  We  deal  in  knowledge 
as  well  as  drugs.  In  a  professional  point  of  view  we  con¬ 
sider  ourselves  part  and  parcel  of  the  medical  profession  ; 
and  we  believe  it  impossible  to  separate  the  interests  of  the 
doctor  and  the  druggist.  We  willingly  accept  our  status  as 
in  some  respects  a  lower  one ;  but  at  the  same  time  we 
believe  that  the  intelligent  dispensing  of  medicines  is  only  of 
less  importance  than  the  intelligent  prescribing  of  them.  It 
is  this  position  which  we  hope  you  will  claim  and  advocate 
for  us. 

As  tradesmen  buying  and  selling  we  wish  simply  to  be 
let  alone.  Like  all  other  trades,  we  shall  thrive  by  free 
competition.  We  ask  no  monopoly,  not  even  of  a  name. 
We  want  no  protection,  not  even  in  the  sale  of  poisons, 
for  practically,  it  would  be  impossible  to  afford  it. 

The  great  object  of  the  Chemical  News,  however,  should 
be  to  equalise,  as  far  as  possible,  our  advantages,  —  to  bring 
the  druggists  who  may  happen  to  live  at  the  Land’s  End  or 
John  o’  Groat’s  as  quickly  as  possible  to  a  level,  in  point  of 
information,  with  those  who  may  live  nearest  to  Bloomsbury 
Square.  As  a  manufacturer  of  some  things,  I  do  not  intend 
to  communicate  any  secrets  I  may  be  possessed  of,  and  I 
wish  every  other  manufacturer  to  enjoy  the  fruits  of  his  own 
ingenuity.  If  a  neighbour  knows  or  finds  out  a  cheaper  way 
of  making  any  article  than  that  I  am  acquainted  with,  by  all 
means  let  him  keep  it  to  himself,  and  get  all  he  can  by  it. 
But  if  you,  as  an  independent  journalist,  become  possessed 
of  the  secret,  I  expect  you,  in  consideration  of  my  three 
pence  a  week,  to  tell  it  at  once ;  and  you  may  do  the  same 
with  any  of  mine  when  you  find  them  out.  And  when  a 
quack  compound  is  called  ’a  new  alkaloid,  or  a  mixture  of 
tartaric  acid,  carbonate  of  soda,  and  sulphate  of  magnesia 
is  palmed  off  as  citrate  of  magnesia,  we  expect  you  to 
denounce  the  imposition,  and  say  that,  apart  from  “  abstract 
questions  of  morality,”  the  thing  is  a  cheat.  Before  all 
things,  however,  we  expect  from  you  a  fearless  exposure  of 


everything  in  the  shape  of  adulteration  ;  for  that  is  a  sort  of 
competition  with  which  an  honest  man  cannot  fairly  contend. 

In  conclusion,  I  would  suggest  a  caution.  You  have  had 
some  predecessors  who  did  not  long  survive — why,  it  is  not 
hard  to  say.  Let  me  advise  you  to  avoid  their  faults,  and 
then,  if  you  honestly  fulfil  the  programmejyou  have  issued, 
there  can  be  no  question  of  your  permanent  success. 

I  am,  &  c. 

London,  Dec.  5.  ]y[  p  g 


To  the  Editor  of  the  Chemical  News. 

Sir,— -Anticipating  your  appearance  with  much  pleasure, 
I  write  at  once  to  ask  your  aid  and  assistance  in  the  Early 
Closing  movement.  When  we  have  the  help  of  such  a  man 
as  Professor  Wilson  the  time  cannot  be  far  off  when  we 
shall  accomplish  our  object ;  you  can  help  us  by  advocating 
a  combination  of  masters  to  effect  the  desirable  end.  The 
Pharmaceutical  Journal,  of  course,  does  not  feel  disposed  to 
give  us  any  assistance,  so  I  appeal  to  you.  All  of  us  hoping 
one  day  to  be  masters  ourselves,  we  consider  it  to  be  a 
change  as  desirable  for  them  as  for  assistants.  While  we 
are  [shut  up  as  we  are,  you  can  do  us  some  good  too  by 
giving  us  good  reports  of  the  meetings,  and  by  telling  us  all 
that  is  going  forward  in  the  Pharmaceutical  world. 

I  am,  & c. 

An  Assistant. 


Chemical  Notices  from  foreign  sources,  by  Dr.  T.  L.  Phipson. 

I.  MINERAL  CHEMISTRY. 

«f  tiases.  —  M.  Baudrimont 1  has  lately  ad¬ 
dressed  to  the  Academy  of  Sciences  at  Paris,  a  long  paper 
on  the  dilatation  of  gases  and  vapours  which  he  desires  to 
be  examined  by  a  commission  of  members,  and  in  which  he 
thinks  he  has  satisfactorily  proved  that,  contrary  to  the 
opinion  generally  professed,  the  laws  of  Gay-Lussac  and 
Mariotte  axe  rigorously  true  for  all  elastic  fluids,  i.  e.  that  ail 
these  fluids  have  the  same  coefficient  of  dilatation,  and 
occupy  volumes  which  are  proportional  to  the  pressure  they 
support. 

a  tut  (Hu  :u — M.  Degousse2 *  has  succeeded  in  beating 
out  aluminium  into  leaves  as  thin  as  those  obtained  with 
gold  and  silver.  The  operation  is  attended  with  a  certain 
difficulty  ;  it  is  frequently  necessary  to  temper  the  metal ; 
this  cannot  be  done,  however,  in  the  ordinary  manner  as 
with  'silver  and  gold,  a  very  slight  heat  only  must  bo  em¬ 
ployed.  _  The  beating  is  done  as  usual.  These  thin  leaves 
of  aluminium  can  be  substituted  for  silver-leaf;  the  colour  is 
less  brilliant  than  that  of  the[  latter  metal,  but,  according  to 
tLe  author,  aluminium-leaf  is  more  durable,  and  may  be 
employed  with  advantage  for  decorative  purposes. 

The  metal  can  also  be  obtained  in  very  fine  powder  by 
means  of  these  leaves. 

Aluminium  in  this  state  (beaten  out  into  leaves)  possesses 
a  remarkable  combustibility ;  it  can  be  lighted  with  a  taper 
like  so  much  paper,  and  burns  vividly  with  a  brilliant  white 
flame. 

At  the  last  meeting  of  the  Academy  of  Sciences,  at  Paris, 
M.  Dumas J  called  attention  to  a  helmet  in  aluminium, 
manufactured  by  MM.  De  la  Chaussee  and  Mourey.  This 
casque  is  very  solid  and  finely  ornamented,  gilded,  &c.  It 
only  weighs  700  grammes,  or  about  lbs.  English. 

XiohiuiB. — H.  Rose4  has  published  many  details  on  niobic 
acid.  It  is  obtained  on  decomposing,  by  water,  the  yellow 
chloride  of  niobium.  Niobic  acid  does  not  exist  as  such  in 
the  niobiferous  minerals,  for  instance,  in  the  Columbites 


1  Comptes-Rendus,  ier  Novembre  1859. 

3  Repertoire  de  Chimie,  Nos.  13  and  14,  1859. 

5  Cosmos,  vol.  xv.  p.  638. 

4  Rvggendorff’s  Annalen,  c.  vii.  p.  409. 
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(Baierine)  from  Bodennais  and  from  America,  Samarkskite, 
Euxenite,  Fergusonite  and  Tyrite.  This  acid  is  very 
analogous  to  tantalic  acid,  but  has  a  less  specific  gravity, 
and  can  be  reduced  to  an  inferior  degree  of  oxidation. 

Niobic  acid  is  white  after  calcination,  but  remains  yellow 
while  hot.  Sulphuric  acid  precipitates  it  completely  from 
alcaline  niobates  unless  fluorine  compounds  are  present. 
Hydrochloric  acid  does  not  precipitate  it  completely,  and 
with  sulphuric  acid  a  slight  heat  and  repose  are  requisite  for 
complete  precipitation. 

When  a  solution  of  an  alkaline  tantalate  is  over  saturated 
with  hydrochloric  acid,  and  a  bar  of  zinc  introduced,  the 
solution  sometimes  takes  a  slight  blue  tint ;  with  niobates 
this  coloration  takes  place  much  easier,  and  the  liquid 
becomes  first  blueish  'grey,  then  blue,  and  soon  after  brown. 
Finally  the  colour  disappears  altogether. 

Many  considerations  tend  to  prove  that  niobic  acid,  like 
tantalic  acid,  contains  2  eq.  of  oxygen.  Hyponiobic  acid 
is  tan  inferior  degree  of  oxidation,  obtained  from  the  cor¬ 
responding  chloride  (it  was  formerly  thought  to  be  the  oxide 
of  another  metal,  pelopium ,  which,  however,  does  not  exist. 
Before  the  blowpipe,  niobic  acid  gives,  with  phosphorous 
salt,  a  colourless  glass  in  the  oxidising  flame,  and  a  brown 
transparent  glass  in  the  reducing  flame.  Hyponiobic  acid 
gives  a  blue  lead  in  the  same  circumstances. 

Action  of  Anhydrous  Sulphuric  Acid  on  Sulphurets.— 
M.  Geuther5  has  shown  that  when  anhydrous  sulphuric 
acid  is  brought  in  contact  with  sulphuret  of  potassium,  the 
mixture  becomes  heated  and  evolves  sulphurous  acid,  at  the 
same  time  bisulphate  of  potassa  is  formed.  With  sulphuret 
of  lead,  anhydrous  sulphuric  acid  gives  rise  slowly  to  sul¬ 
phate  of  lead,  whilst  sulphurous  acid  is  evolved  and  sulphur 
deposited.  Sulphuret  of  antimony  in  the  same  circumstances 
is  converted  into  sulphate  of  antimony  with  evolution  of 
sulphurous  acid.  Anhydrous  sulphuric  acid  has  no  action 
upon  protosulphuret  of  iron,  upon  pyrites,  or  upon  sulphuret 
of  copper. 

ProtocMorido  of  Antimony. — M.  Carpentier 6  employs  a 
weak  dissolution  of  protochloride  of  antimony  as  a  varnish 
for  galvanised  sheet-iron.  Galvanised  iron  being  protected 
from  oxidation  by  a  layer  of  zinc,  cannot  be  blackened  and 
rendered  brilliant  by  plumbago,  as  is  the  case  with  common 
sheet-iron.  The  author  proposes  the  use  of  this  galvanised 
sheet-iron  for  chimneys  to  stoves,  fire-places,  &c.  When 
washed  with  a  diluted  solution  of  protochloride  of  antimony, 
the  metallic  surface  becomes  covered  over  completely  with  a 
brilliant  black  varnish  which  is  very  adhesive. 

IT.  ORGANIC  CHEMISTRY. 

Quinic  Ether. —  M.  Berthe  7  has  published  a  paper  upon 
quinic  ether.  This  product  has  excited  much  attention  lately 
in  France.  Quinic  acid  discovered  by  Hoffmann,  a  pharma- 
cien  of  Leer,  and  subsequently  studied  by  Vauquelin,  Pelle¬ 
tier,  &c.  appeared  destined  to  remain  interesting  only  in  a 
purely  scientific  light.  But  certain  experiments  made  with 
this  substance  —  or  at  least  with  some  unknown  compound  of 
it  —  by  some  Austrian  medical  men,  show  that  intermittent 
fever  can  be  promptly  and  radically  cured  by  the  inhalation 
of  what  they  took  to  be  quinic  ether,  administered  like  chlo¬ 
roform,  at  a  dose  of  2  or  3  grammes.  According  to  M. 
Eissen,  the  substance  in  question  is  obtained  by  distilling  a 
mixture  of  sulphuric  acid,  quinate  of  lime,  and  alcohol.  The 
product  is  a  colourless  liquid  with  an  agreeable  odour,  rather 
less  volatile  than  common  ether.  Inhaled  like  chloroform, 
at  a  dose  of  2  or  3  grammes  on  a  pocket  handkerchief,  it 
easily  conquers  an  attack  of  intermittent  fever,  and  prevents 
any  return  of  the  attack.  The  object  of  M.  Berthe’s  paper 
is  to  show  that  the  product  obtained  as  above  is  not  quinic 
ether,  but  a  complex  substance  which  it  is  impossible  to 
obtain  always  the  same. 


AIM.  Hesse  and  Clemen8  show  that  quinic  acid  is 
C14H12012,  as  was  already  known,  and  quinic  ether 
CuHu0Il+C4H50.  The  latter  far  from  being  a  volatile 
liquid,  is  a  viscid  substance,  completely  liquid  only  at 
+  5°°  (centigrade)  having  an  aromatic  odour  and  a  strongly 
bitter  taste.  It  has  a  yellowish  colour,  is  soluble  in  water 
(which  decomposes  it),  and  in  alcohol,  difficultly  soluble  in 
ether.  It  distils  with  partial  decomposition  at  240  0  to  2*50° 
(centigrade)  in  a  current  of  carbonic  acid.  Quinic  ether 
is  prepared  by  the  reaction  of  one  equivalent  of  iodide 
of  ethyl  upon  one  equivalent  of  quinate  of  silver.  These 
substances  must  be  chemically  pure  and  cautiously  weighed. 
The  iodide  of  ethyl  is  introduced  into  a  long  necked  flask  of 
strong  Bohemian  glass,  with  the  quinate  of  silver.  The 
neck  of  the  flask  is  closed  at  the  lamp,  and  the  apparatus 
then  placed  in  a  water  bath  which  is  heated  rapidly  to  boiling 
point  for  one  hour.  After  cooling,  the  neck  of  the  flask  is 
broken,  and  the  liquid  portion  remaining  poured  out.  The 
quinic  ether  and  iodide  of  silver  formed  remain  sticking  to 
the  sides  of  the;  vessel.  This  syrupy  mass  is  treated  with 
alcohol,  and  the  solution  filtered  by  evaporation  to  syrup,  the 
alcohol  and  non-decomposed  iodide  of  ethyl  are  completely 
volatilised,  and  the  quinic  ether  remains  pure. 

III.  CHEMICAL  ANALYSIS.  ; 

Calcination  of  Precipitates. — AI.  Groeger9  recommends  the 
addition  of  a  known  weight  of  peroxide  of  iron  to  precipitates 
which  are  to  be  calcined  in  presence  of  organic  matter  or 
carbonaceous  substances  which  are  difficult  to  incinerate  by 
ordinary  means.  He  adds  10  or  20  per  cent,  of  recently  cal¬ 
cined  peroxide  of  iron  to  the  precipitate,  and  the  application 
of  a  slight  heat  is  sufficient  to  burn  away  all  the  organic  or 
carbonaceous  matter.  The  peroxide  of  iron,  which  is  thus 
reduced  to  protoxide,  takes  back  its  oxygen  again  whilst 
cooling. 

Detection  of  Plumljago  In  STress  reduced  by  Hydrogen.  — — 1 

AI.  Lienart 10  has  found  that  th epulvis  ferri,  or  iron  reduced  by 
hydrogen  for  medicinal  purposes,  is  sometimes  sophisticated 
with  plumbago  or  black  lead.  This  fraud  is  easily  detected 
by  dissolving  the  iron  first  with  weak  sulphuric  acid,  and 
terminating  the  operation  with  aqua  regia  ;  the  plumbago 
remaining  can  be  collected  upon  a  filter  and  examined.  The 
author  has  found  as  much  as  14  per  cent,  in  some  specimens 

Artificial  Sutural fa niphor. — AI.  Dumont11  has  shown 

that  artificial  camphor  can  be  easily  distinguished  from  na¬ 
tural  camphor  by  its  reaction  with  ammonia.  If  the  two 
products  which  resemble  each  other  so  closely  be  dissolved 
in  alcohol,  the  alcoholic  solution  of  natural  camphor  will  not  be 
precipitated  permanently  by  ammonia,  whilstthe  other  solution 
produces  with  this  reagent  a  flocculent  precipitate  which 
cannot  be  dissolved  in  the  supernatant  liquid. 


SCIENTIFIC  NOTES  AND  QUEBIES. 


Magnetic  Peroxide  of  Sron — As  it  is  proposed  to  give  a 
corner  for  any  new  facts  that  may  be  noticed  in  the  course  of 
working  or  experiment,  I  send  the  following  in  case  you  may  think 
it  of  sufficient  interest  for  insertion  in  the  Chemical  Neavs. 

Some  time  since  I  was  making  some  experiments  on  the  black 
magnetic  oxide  of  iron,  one  of  which  Avas  to  notice  any  peculiarity 
that  might  occur  in  that  oxide  Avhen  ignited  OArer  a  spirit  lamp 
on  platinum  foil ;  after  ignition  the  black  oxide  had  apparently 
become  converted  into  the  common  red  peroxide  of  iron,  but,  on 
applying  the  magnet,  to  my  great  astonishment  1  found  that  its 
magnetic  properties  remained  unimpaired. 

The  next  question  to  determine  was,  Avhether  it  Avas  still  a 
combination  of  the  two  oxides  having  undergone  some  molecular 

8  Idem.  p.  431. 

9  Annalen  der  Chemie  und  Pharmcicie,  xciv.  p.  149. 

10  UAbeille  Medicate,  No.  33,  1859, 

11  Journal  de  Pharmacologie  de  Bruxelles ,  vol.  xv.  p.  442. 


5  Annalen  der  Chemie  und  Pharmacie,  t.  cxi.  p.  177. 

6  Repertoire  de  Chimie,  No.  12,  1859. 

7  Moniteur  Scientifique ,  ier  Becembre  1859,  p.  4^9* 
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change,  or  whether  the  protoxide  had  not  become  conrerted  into 
peroxide  by  absorption  of  oxygen  from  the  atmosphere;  I  there¬ 
fore  dissolved  some  of  the  red  powder  in  hydrochloric  acid,  and 
to  the  solution  added  ferridcyanide  of  potassium,  but  not  a  trace 
of  the  proto-salt  was  indicated  by  that  reagent. 

The  magnetic  peroxide  may  also  be  conveniently  prepared  by 
fusing  together  for  some  minutes  the  common  black  oxide  with 
3  or  4  times  its  weight  of  nitrate  of  potash  ;  prepared  in  this  way 
it  is  more  readily  dissolved  by  hydrochloric  acid  than  that 
obtained  by  simple  ignition. 

I  have  searched  various  chemical  works  but  can  find  no  men¬ 
tion  of  a  magnetic  peroxide  of  iron,  I  therefore  presume  that 
until  now  this  peculiar  compound  has  escaped  observation. — 
J.  Robbins. 

Detection  of  Metallic  Poisons  In  Medlco-I.esrnl  In«iiiirl»‘». 
— In  Liebig  and  Kopp’s  Annual  Report  for  1850,  English  edition, 
p.  409,  a  process  is  given  by  Gaultier  de  Claubry  for  the  detection 
of  metallic  poisons  in  organic  mixtures  by  their  electrolytic 
decomposition.  The  method  is  stated  to  be  conveniently 
applied  in  judicial  analyses.  Has  any  instance  been  recorded  of 
the  employment  of  such  a  system  ?  And  what  form  will  anti¬ 
mony  and  arsenic  assume?  will  they  escape  as  gaseous  hydrogen 
compounds,  or  be  deposited  as  reduced  metal  on  the  negative 
plate  ? — Medicns. 

Soup  i.yes _ Are  the  exhausted  lyes  of  soap  works  treated  for 

the  glycerin  they  contain,  or  do  they  receive  any  other  economic 
application? — S.J. 


LABORATORY  MEMORANDA. 


Iletnscb’s  Test  for  Arsenic.  — In  experimenting  on  different 
solutions  of  the  salts  of  arsenic  by  Reinsch  s  test,  it  is  veiy  im¬ 
portant  to  know  that  there  is  a  considerable  difference  in  point 
of  time  before  the  copper  wire  becomes  coated  with  Arsenic. 
The  Arsenites  show  it  almost  the  instant  the  liquid  boils ;  whereas 
the  Arseniates,  or  nioro  highly  oxidised  salts,  requite  a  longer 
time  and  greater  degree  of  concentration  before  any  deposit  is 
obtained.  A  knowledge  of  this  fact  may  prevent  an  erroneous 
conclusion  being  drawn  as  to  the  presence  of  arsenic,  although  it 
may  not  be  immediately  detected. 

In  combination  with  chlorates,  as  proved  by  Dr.  I  ay  lor  m 
Smethurst’s  case,  no  deposit  is  obtained,  the  arsenic  lemaining 
in  solution ;  whilst  the  copper  is  dissolved,  and  imparts  a  blue 
colour  to  the  liquid. 

The  delicacy  of  Reinsch’s  test  has  been  greatly  underrated  by 
Taylor,  Brande,  and  others,  who  state  that  arsenic  fails  to  be  de¬ 
tected  when  diluted  to  120,000  times  its  bulk.  How  such  a  mis¬ 
take  should  occur  I  cannot  imagine ;  since,  in  accurate  experi¬ 
ments  latelv  made  by  me,  I  have  detected  it  at  a  dilution  of 
c  60,000  times;  and  when  at  280,000  times,  the  layer  is  so  stiong 
as  to  be  fit  for  sublimation,  having  a  bright  steel  colour:  at 
560,000  times,  however,  the  deposit  is  more  of  a  violet  colour. 
These  experiments  were  made  by  dissolving  a  grain  of  arsenious 
acid  in  a  pint  of  distilled  water,  and  diluting  from  time  to  time. 

Compared  with  arsenic  no  deposit  of  antimony  from  a  solution 
of  tartar  emetic  took  place  at  either  of  these  points  of  dilution.— 
J.  Horsley ,  F.  C.  S. 

Arsenic  in  gi-ccn  l*siper-linngin»s.  —  As  this  subject  con¬ 
tinues  to  excite  a  good  deal  of  attention,  we  give  a  simple  method 
by  which  the  presence  of  arsenic  may  be  immediately  recognised, 
and  if  necessary,  the  quantity  determined.  Immerse  a  measured 
piece  of  the  paper,  say  two  square  inches,  in  strong  ammonia.  If 
a  blue  colour  be  communicated  to  the  ammonia,  the  presence  of 
arsenic  may  be  suspected.  For  a  proof,  remove  the  paper,  and 
drop  into  the  test  glass  a  small  crystal  of  nitrate  of  silver,  which, 
if  arsenic  be  present,  will  quickly  become  covered  with  a  yel¬ 
low  coating,  which  will  disappear  on  stirring  the  liquid.  If 
now  it  is  wished  to  estimate  the  amount  of  arsenic,  immerse 
the  paper  again  in  fresh  ammonia  until  the  liquid  is  no  longer 
coloured  blue,  then  evaporate  all  the  solutions  to  dryness.  Mix 
the  residue  with  three  times  its  weight  of  black  flux,  or  carbon¬ 
ate  of  soda  and  sublime  in  a  glass  tube ;  then  cut  off  the  end  of 
the  tube,  dissolve  the  sublimate  in  hydrochloric  acid  and  precipi¬ 
tate  with  sulphuretted  hydrogen;  collect  the  precipitate  on  a 
weighed  filter,  wash  well,  dry,  and  weigh.  Each  grain  of  the 
precipitate  corresponds  to  0'8  of  a  grain  of  white  arsenic. 


MISCELLANEOUS. 


iihioxidc  or  Hydrogen — Professor  Schonbein  has  made  the 
interesting  discovery  that  during  the  slow  oxidation  of  several 
metals  (zinc,  cadmium,  tin,  lead,  bismuth,  and  copper)  in  moist 
air,  appreciable  quantities  of  binoxide  of  hydrogen  are  formed. 
The  Professor,  for  example,  takes  zinc  filings,  and  makes  an 
amalgam  with  mercury.  This  amalgam  he  stirs  up  in  a  tumbler 
with  diluted  sulphuric  acid,  by  which  means  he  reduces  it  to  a 
rough  powder,  and  after  well  washing  it  he  places  the  powder 
loosely  in  a  funnel  set  over  a  bottle,  and  allows  a  thin  stream  of 
distilled  water  to  trickle  through.  The  presence  of  the  binoxide 
in  the  water  which  has  passed  will  be  detected  by  the  following 
tests,  which  depend  on  the  oxidising  and  reducing  effects  pro¬ 
duced  by  the  binoxide  upon  certain  substances.  Thin  starch 
paste,  containing  some  iodide  of  potassium,  when  mixed  with  the 
water  is  in  a  very  short  time  coloured  dark  blue  on  adding  a  few 
drops  of  a  weak  solution  of  any  proto-salt  of  iron  to  the  mixture 
This  test  will  succeed  if  the  water  contain  only  one  half  mil¬ 
lionth  part  of  the  binoxide.  The  red  colour  of  a  solution  of 
permanganate  of  potash,  slightly  acidulated  with  sulphuric  acid, 
is  discharged  by  the  dilute  solution  of  H02.  It  will  also  preci¬ 
pitate  Prussian  blue  from  a  mixture  of  the  most  dilute  solutions 
of  red  cyanide  of  potassium  and  anjr  per  salt  of  iron.  A  dilute 
solution  of  chromic  acid  is  a  less  delicate  test,  but  it  is  coloured 
azure  blue  by  water  containing  only  50550^  0 f  the  binoxide. 

Water  acidulated  with  sulphuric  acid  is  found  to  give  more  of 
of  the  binoxide  than  pure  water,  but  the  maximum  quantity 
formed  seems  never  to  exceed  go’oijtli  of  the  acidulated  water. 

Professor  Schonbein  supposes  all  slow  oxidations  in  air  to  de¬ 
pend  on  what  he  calls  the  “chemical  polarisation  of  neutral, 
oxygen,”  which  he  is  inclined  to  suspect  is  also  deeply  concerned 
in  animal  respiration,  and  many  other  chemical  actions  going  on 
in  nature.  —  Abridged  from  a  letter  of  Prof.  Schonbein  to  Hr. 
Faraday,  in  the  Philosophical  Magazine. 

Arew  Stopping  for  Decayed  Teeth.  —  M.  Feichtinger  com¬ 
municates  the  following  recipe  to  the  Repertoire  de  Pharmacie  : — - 
Take  of  powdered  glass  1  part,  oxide  of  zinc  3  parts,  and  mix 
them  intimately.  The  two  substances  must  be  in  impalpable 
powder,  and  the  latter  must  be  free  from  carbonate  of  zinc.  Then 
take  of  a  solution  of  chloride  of  zinc  (density  1*5  to  1*6)  50  parts, 
borax  1  part.  Dissolve  the  borax  in  a  little  hot  water,  and  pour 
it  into  the  chloride  of  zinc ;  borate  of  zinc  is  precipitated,  which 
disappears  on  agitating  the  mixture.  To  make  the  stopping,  mix 
the  powder  with  enough  of  the  solution  to  form  a  stiff  paste. 
Only  so  much  as  may  be  wanted  at  the  time  should  be  mixed,  as 
the  compound  quickly  hardens.  In  the  course  of  a  day  it  becomes 
as  hard  as  marble,  and  remains  so,  even  after  prolonged  contact 
with  water. 

If  the  ingredients  are  pure,  the  stopping  is  perfectly  white ; 
but  if  it  be  required  to  match  teeth  of  a  yellowish  colour,  the 
necessary  tint  may  be  given  by  mixing  a  little  ochre  with  the 
powder. 


ANSWERS  TO  CORRESPONDENTS. 


M.  P.  S.  —  We  need  hardly  say  that  our  opinions  closely  correspond 
with  those  of  our  correspondent,  for  whose  communication  we  are 
obliged. 

An  Assistant. — The  subject  will  receive  early' attention. 

W.  M.—\.  The  Chemical  News  can  be  obtained  through  any  bookseller 
or  news  agent  in  town  or  country.  2.  We  know  of  no  composition  which 
satisfactorily  answers  the  purpose.  The  matches  must  be  dipped  in 
varnish. 

TV.  L.  S _ We  hope  soon  to  satisfy  our  esteemed  correspondent  on  all 

points. 

G.  M. — The  subject  to  which  you  most  particularly  allude  will  receive 
our  closest  attention. 

Dr.  P.'s  offer  is  declined  with  thanks. 

R.  D.  Jun.— The  suggestion  shall  be  attended  to. 

D.  Chem.  Co — We  will  give  the  suggestion  careful  consideration,  and, 
if  possible,  comply  with  the  request. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office ;  12  and  13  Red  Lion  Court,  Fleet  Street,' London.  E.  C. 
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WHY  DO  SHIPS  ROTP 

The  question  is  a  very  important  one  to  a  nation  whose 
Government  has  paid  more  than  half  a  million  a  year  for 
the  repairs  of  ships  of  war,  not  to  speak  of  the  enormous 
sums  which  must  have  been  spent  in  maintaining  its 
mercantile  navy  in  good  condition.  Up  to  the  present 
time  chemists  have  busied  themselves  more  in  explaining 
the  nature  of  the  chemical  changes  which  take  place  in 
the  wood,  and  in  devising  means  for  preventing  the 
disease,  than  in  seeking  for  the  efficient  cause  of  the 
disorder.  Our  readers  are  familiar  enough  with  the 
processes  of  Kyan,  Burnett,  and  others,  all  of  which  are 
to  a  certain  extent  successful  in  preserving  wood ;  but 
in  spite  of  all,  the  “  timber  plague  ”  still  continues  its 
ravages,  and  a  ship  laid  up  in  ordinary,  when  it  is  wanted 
for  sea,  is  sometimes  discovered  to  be  in  a  condition  which 
is  quite  extraordinary.  What  this  “plague”  is,  chemists 
explain  to  us  very  clearly.  They  say  it  is  a  process  of 
slow  combustion,  in  which  the  elements  of  the  wood 
under  the  influence  of  air  and  moisture  become  converted 
into  carbonic  acid  and  water ;  and  they  give  the  process  the 
fine-sounding  name  of  Eremacausis.  But  what  brings  about 
this  change  P  No  doubt  there  are  many  causes ;  but  a 
paper  which  we  publish  to-day  reveals  one  which  is 
perhaps  the  most  important  of  all.  It  seems  that  when 
we  build  our  ships  we,  with  much  effort  and  great  noise, 
drive  into  the  timber  agents  which  are  more  destructive 
than  the  dreaded  Black  Sea  worms.  Hitherto  it  has 
been  done  in  perfect  innocence ;  but  for  the  future  we 
shall  know  that,  in  the  opinion  of  an  eminent  chemist, 
and  an  experienced  dockyard  officer,  one  cause  of  the 
rapid  destruction  of  the  hulls  of  ships  is  Iron  Nails  ! 

How  these  act  in  promoting  this  destruction  our  readers 
will  learn  when  they  peruse  M.  Kuhlmann’s  paper,  which 
has  besides  a  practical  bearing  on  other  important  matters. 
M.  Kuhlmann  believes  that  the  energetic  action  of  ses- 
quioxide  of  iron  is  one  cause  of  the  spontaneous  combus¬ 
tion  which  so  frequently  takes  place  in  the  waste  of  cotton 
and  wool,  and  he  thinks  that  the  place  where  the  iron 
(small fragments  derived  from  the  machinery)  is  deposited 
is  the  probable  point  of  departure  of  the  fire. 

But  M.  Kuhlmann’s  pap'er  also  suggests  that  the  de¬ 
structive  action  of  the  sesquioxide  may  be  employed  for 
a  very  useful  purpose.  He  found  that  the  hydrated  oxide 
agitated  with  water  coloured  by  various  organic  matters 
energetically  decolorised  it ;  a  fact  which  leads  us  to  sup¬ 
pose  that  it  might  be  a  valuable  agent  in  the  purification 
of  waters  for  the  supply  of  towns.  To  this  part  of  the 
subject  we  intend  to  return  on  an  early  occasion. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Oxides  of  Iron ,  considered  as  a  means  of  conveying 

the  Oxygen  of  the  Air  to  combustible  matters,  by  F. 
Kuhlmann. 

[first  part.] 

In  the  study  of  the  phenomena  which  occur  in  the  super¬ 
ficial  strata  of  the  globe,  no  source  of  action  must  be 
neglected ;  for  however  weak  it  may  be,  still,  when 
assisted  by  the  succession  of  ages,  it  may  produce  the 
most  important  modifications  in  the  constitution  of  the 
globe. 

The  sources  of  action  which  it  is  especially  important 
to  probe  to  the  bottom,  are  those  in  which  the  principal 
agent  intervenes,  not  by  its  constituent  principles,  but 
only  as  a  sort  of  carrier,  to  transport  certain  bodies  and 
place  them  in  conditions  favourable  to  their  combination 
with  others. 

When,  in  our  manufactories,  we  make  use  of  the  bin- 
oxide  of  nitrogen  to  transport  the  oxygen  of  the  air  to 
sulphurous  acid,  and  cause  the  latter  to  pass  to  a  more 
advanced  state  of  oxidation,  or  when  we  employ  acetic 
acid  intermediately  to  fix  the  oxygen  and  carbonic  acid 
of  the  air  upon  lead,  we  make  use  of  one  of  those  levers 
which,  in  nature,  give  rise  spontaneously  to  the  most 
varied  phenomena. 

For  many  years  I  have  paid  attention  to  these  suc¬ 
cessive  and  slow  actions,  and  I  have  indicated  their 
importance  in  various  memoirs.  Thus  I  have  called  the 
attention  of  chemists  to  the  part  played  by  oxygen  in 
the  phenomena  of  colour  in  plants,  and  in  their  decoloris- 
ation  by  sulphurous  acid,  and  by  putrefactive  fermenta¬ 
tion.  I  have  investigated  the  properties  of  certain  bodies 
capable  of  serving  as  reservoirs  of  oxygen  to  convey  it  to 
oxidisable  bodies,  adding  some  facts  to  the  important 
observations  of  M.  Schonbein.  My  researches  upon  the 
efflorescences  of  walls  have  led  me  to  a  thorough  investi¬ 
gation  of  nitrification,  in  which  slow  and  successive 
transformations  play  such  an  important  part.  This  in¬ 
vestigation,  which  includes  the  action  of  spongy  platinum 
upon  various  gaseous  mixtures,  led  me,  as  early  as  1 846, 
to  show  that  there  is  an  intimate  relation  between  nitri¬ 
fication  and  the  fertilisation  of  soils.  I  have  since  ex¬ 
plained  how  ammonia,  the  immediate  product  of  the 
decomposition  of  animal  matters,  passes,  under  the 
influence  of  aerated  water  and  porous  bodies,  to  the  state 
of  nitric  acid  or  of  nitrate  of  ammonia,  and  how  in  the 
lower  parts  of  the  soil  the  nitric  acid  formed,  being  de¬ 
oxidised  by  putrefactive  fermentation,  is  brought  back 
to  the  state  of  ammonia.  I  have  also  shown  how  am¬ 
monia  intervenes,  without  decomposition,  in  transporting 
nitric  acid  to  lime  and  magnesia,  when  the  carbonates 
of  these  bases  form  constituent  parts  of  arable  soils,  just 
as  carbonate  of  ammonia  intervenes  to  displace  the 
silica  of  the  alkaline  silicates,  giving  rise  to  siliceous 
petrifactions. 

Lastlvi  with  regard  to  industrial  applications,  I  have 
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shown  how  a  limited  quantity  of  carbonate  of  potash  or 
soda  might  serve  to  precipitate  indefinitely  carbonate  of 
lime  in  a  pulverulent  state  from  the  chalky  water  which 
is  used  in  steam  boilers,  thus  preventing  those  incrusta¬ 
tions  which  are  so  injurious  to  boilers. 

A  particular  circumstance  has  lately  recalled  my 
attention  to  these  slow  and  successive  phenomena,  in 
which  transporting  agents  intervene. 

Alteration  of  the  timbers  of  ships.  —  In  pass¬ 
ing  through  the  dockyards  at  Dunkirk,  I  had  the 
opportunity  of  examining  the  fragments  of  a  ship  in 
course  of  being  broken  up,  and  I  was  much  interested  in 
observing  a  great  alteration  of  the  planks  at  all  points 
where  the  wood  had  been  traversed  by  iron  nails  or  bolts. 
At  a  distance  of  several  centimetres  from  these  points 
the  wood  was  half  carbonised  by  a  sort  of  eremacausis ; 
the  portions  thus  burnt  were  detached  by  a  slight  effort, 
the  fibre  of  the  wood  having  lost  all  its  elasticity. 
Nothing  of  the  kind  was  produced  where  the  wood  had 
been  fixed  by  means  of  copper  or  wooden  bolts.  I  have 
learnt  from  M.  Freimeville  that  this  phenomenon  is 
general  \  that  it  is  averred  to  be  the  cause  of  the  rapid 
destruction  of  the  hulls  of  wooden  ships,  and  that  for  this 
reason  it  deserved  to  be  thoroughly  investigated. 

The  explanation  which  first  of  all  presented  itself  to 
my  mind,  consisted  in  assuming  that  the  iron,  under  the 
continuous  action  of  the  sea  water  and  air  becomes 
rapidly  oxidised,  and  that  the  oxide  formed,  when  in 
contact  with  the  wood,  imdergoes  an  opposite  action,  and 
passes  under  this  deoxidising  influence  from  the  state  of 
sesquioxide  to  that  of  protoxide.  The  protoxide  again 
takes  up  oxygen  from  the  air,  and  transports  it  again  to 
the  wood,  causing  this  continuously  to  undergo  the  alter¬ 
ations  to  which  I  have  referred. 

In  this  way  iron  would  fulfil,  with  regard  to  wood, 
and  consequently  to  combustible  matters  in  general,  the 
part  played  by  binoxide  of  nitrogen  in  the  manufacture 
of  sulphuric  acid,  by  acetic  acid  in  the  manufacture  of 
white  lead,  &c.  The  sesquioxide  of  iron  would  undergo 
modifications  analogous  to  those  to  which  nitric  acid  is 
subject  in  arable  lands,  where,  under  the  influence  of  the 
putrefaction  of  organic  matters,  it  passes  to  the  state  of 
ammonia,  to  regenerate  itself  again  at  the  expense  of  the 
oxygen  of  the  air  or  of  oxidising  bodies. 

It  is,  moreover,  easy  to  convince  oneself  that  it  is  in 
the  properties  of  the  iron  that  we  must  seek  for  the 
cause  of  the  alteration  of  the  wood  ;  for  this  alteration 
takes  place  at  all  points  where  the  oxide  is  present ;  it 
extends  parallel  to  the  fibres  of  the  wood,  as  far  as  the 
iron  has  been  capable  of  transportation  into  its  thickness 
by  the  action  of  some  solvent. 

If  the  alteration  was  confined  to  oak  timber,  we  might 
inquire  whether  tannin  may  not  have  had  some  influence 
in  the  reaction  ;  but  the  same  phenomena  are  presented 
by  deal.  It  is  therefore  in  the  oxide  of  iron  alone,  what¬ 
ever  may  be  the  cause  of  its  development,  that  we  must 
seek  for  the  key  of  the  alterations  observed. 

I  have  also  ascertained  that  the  oxide  of  iron  fixed  in 
the  wood  is  not  at  the  same  degree  of  oxidation  through¬ 
out  the  mass.  In  the  state  of  sesquioxide  it  is  in  greater 
proportion  in  the  superficial  layers  of  the  wood  than  in 
the  centre,  where  the  presence  of  protoxide  of  iron  may 
be  easily  detected  by  ferrocyanide  of  potassium. 

The  preceding  explanation  supposes  that  sesquioxide 
of  iron  may  be  partially  reduced  merely  by  contact  with 
organic,  matters  not  yet  arrived  at  their  putrefactive  de¬ 
composition  ;  the  following  are  the  results  of  some  con¬ 
firmative  experiments : — 

I.  Hydrated  sesquioxide  of  iron  agitated  in  the  cold 


with  variously  coloured  solutions,  causes  their  decolori- 
sation  very  energetically  by  the  formation  of  lakes. 
These  lakes  most  frequently  contain  iron  at  the  minimum 
of  oxidation,  the  partial  reduction  of  the  sesquioxide 
taking  place  by  the  oxidation  of  the  colouring  matter. 
The  colours  upon  which  the  action  of  sesquioxide  of  iron 
is  most  energetic  are  those  of  logwood,  Brazilwood, 
cochineal,  turmeric,  and  mahogany.  The  deoxidation  is 
almost  null  with  indigo  and  litmus. 

These  results  being  capable  of  explanation  by  the 
great  affinity  for  oxygen  possessed  by  certain  colouring 
matters  in  the  state  in  which  they  occur  in  plants,  I  had 
recourse,  in  other  experiments,  to  organic  matters  pre¬ 
senting  a  closer  resemblance  to  wood  in  their  composition 
and  properties. 

II.  Solutions  of  cane-sugar,  glucose,  and  gum  were 
boiled  in  presence  of  hydrated  sesquioxide  of  iron.  The 
reduction  was  very  energetic  with  glucose,  less  so  with 
cane-sugar,  and  weak  with  gum.  With  glucose  the  re¬ 
action  is  perceptible  even  in  the  cold. 

III.  Lastly,  I  tried  the  action  of  oil  of  bitter  almonds 
upon  hydrated  sesquioxide  of  iron  dried  at  2 1 2°  F.  The 
reaction  took  place  in  a  sealed  glass  tube,  which  was 
kept  at  a  temperature  of  2 1 20  F.  for  ten  hours.  In  this 
experiment  a  large  quantity  of  protobenzoate  of  iron  was 
produced.  A  portion  of  the  oxide  remaining  undisturbed 
was  in  the  state  of  protoxide. 

We  may  add  that  the  phenomena  of  destruction  of 
organic  matter  in  contact  with  oxide  of  iron,  without  the 
intervention  of  the  deoxidising  gases  of  putrefactive  fer¬ 
mentation,  are  going  on  daily  before  our  eyes.  There  is 
no  one  who  does  not  know  from  experience  that  after  one 
or  two  washings,  spots  of  iron-mould  in  linen  or  cotton 
stuffs  are  replaced  by  holes  ;  printing  with  iron  presents 
the  same  defects,  and  too  often  stuffs  dyed  black  acquire 
a  brown  tint ;  when,  as  they  lose  their  strength,  they  are 
suspected  of  having  been  burnt  in  dyeing. 

I  shall  add  the  following  facts,  observed  during  a  long 
experience  of  bleaching  by  one  of  my  pupils,  M.  Dietz  : — 

I.  When  the  inner  walls  of  the  sheet  iron  washing 
troughs  are  laid  bare  by  the  removal  of  the  calcareous 
incrustrations  which  usually  cover  them,  and  the  iron 
comes  into  direct  contact  with  the  stuffs,  the  latter  be¬ 
come  covered  with  rust  in  the  upper  parts  to  which  the 
air  has  free  access,  and  in  all  the  portions  so  spotted  their 
alteration  becomes  inevitable. 

II.  When  the  common  stuffs  manufactured  with  the 
cotton  waste  contain  scales  of  iron,  produced  from  the 
cards  or  other  parts  of  the  machinery,  this  iron  becomes 
rusted  during  the  bleaching  operations,  and  in  four  or 
five  days  the  stuff  is  in  holes,  wherever  the  rust  was 
deposited.1 

It  appears  evident  to  me  that  this  energetic  action  of 
sesquioxide  of  iron  may  be  one  of  the  causes  of  the 
spontaneous  inflammations  so  frequent  in  the  waste  of 
cotton  and  wool.  If  the  oxidation  of  the  oils  with  which 
these  materials  are  often  impregnated  be  a  circumstance 
in  favour  of  these  inflammations,  the  place  where  the 


1  M.  E.  Schwartz,  who  has  paid  attention  to  the  causes  of  the  alterations 
whicli  I  have  indicated,  asserts  that,  in  dyeing,  the  protoxides  of  iron  and 
manganese  which  are  deposited  upon  the  tissues  and  oxidized  with  the 
view  of  obtaining  sesquioxide  of  iron  and  binoxide  of  manganese,  often 
cause  “  the  oxidation  of  the  tissue  itself  upon  which  they  are  applied,” 
and  he  establishes  this  proposition, — ""that  a  substance  in  becoming  oxidised 
also  causes  the  oxidation  of  the  body  in  the  presence  of  which  it  is,  even 
token  the  latter  is  not  oxidisable  in  an  isolated  state.''’ — (Persoz,  Traite  de 
l' Impression  des  Tissus,  i.  p.  311.)  I  think  that  the  considerations  upon 
which  I  have  entered  will  not  bear  any  doubt  in  the  minds  of  chemists  as 
to  (he  actual  cause  of  the  alteration  of  tissues.  For  the  oxidation  par 
entrainement  assumed  by  M.  Schwartz,  I  substitute  a  succession  of  re¬ 
actions  which  has  no  limit  except  the  destruction  of  the  combustible 
material. 
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oxide  of  iron  has  been  deposited  is  probably  tbe  point  of 
departure  of  the  fire. 

The  results  of  my  experiments,  and  all  these  facts  of 
daily  observation,  appear  to  be  conclusive  in  making- 
chemists  to  admit  that  sesquioxide  of  iron  may  serve  to 
convey  the  oxygen  of  the  air  to  organic  matters,  and 
thus  hasten  their  destruction.  This  oxide  acts  to  a  cer¬ 
tain  extent  as  a  reservoir  of  oxygen,  filling  itself  at  the 
expense  of  the  air  in  proportion,  as  it  empties  itself  for 
the  profit  of  the  combustion  of  combustible  bodies. 

As  regards  the  alteration  of  the  timbers  of  ships,  now 
that  the  causes  of  this  alteration  are  indicated,  it  will  be 
sufficient  no  doubt  for  its  avoidance  that  the  iron  nails 
and  bolts  should  be  tinned  or  coated  with  zinc,  or  replaced 
by  nails  and  bolts  of  copper. 

In  the  second  part  of  this  memoir,  I  shall  take  up  the 
agronomic  and  geological  questions  attaching  to  it. — 
( Comples-Rendus,  1859,7;.  257.) 


On  Isomeric  Alkaloids,  by  C.  Geeville  Williams. 

While  investigating  the  organic  alkaloids  produced  by 
destructive  distillation,  I  was  struck  by  the  almost  entire 
coincidence  of  the  formulae  of  the  bodies  found  from  the 
most  opposite  sources.  Thus  coal,  bituminous  shale,  Dip- 
pel’s  oil  (bone  oil),  and  cinchonine,  all  appeared  to  yield 
alkaloids  belonging  to  the  same  series.  But  although  the 
composition  of  the  same  alkaloids  from  each  source  was 
identical,  and  even  their  boiling  points  agreed-  as  well  as 
could  be  expected,  yet  there  were  differences  in  the  smell, 
power  of  forming  crystalline  salts,  &c.  which  presented 
themselves  during  the  course  of  these  long  investigations, 
and  at  times  almost  induced  a  belief  that  I  was  dealing 
with  isomers  instead  of  identical  bodies.  The  greatest 
differences  were  foimd  with  the  bases  produced  by  de¬ 
structive  distillation  of  cinchonine.  Here  the  odour  of  the 
alkaloids  was  so  different  to  that  of  the  same  bodies  ex¬ 
tracted  from  other  sources  that  I  long  oscillated  between 
two  opinions.  However,  the  resemblances  were  too 
numerous  to  justify  me  in  announcing  the  pyridine  series, 
as  obtained  from  cinchonine,  to  be  a  new  class  of  alkaloids. 
In  fact,  the  absence  of  absolutely  distinct  reactions  ren¬ 
dered  such  a  course  impossible.  I  have,  however,  at 
length  discovered  a  reaction  with  the  chinoline  series  as 
obtained  from  cinchonine,  which  is  so  totally  different 
from  anything  which  can  be  obtained  with  the  chinoline 
series  from  coal  tar,  that  I  am  fully  persuaded  of  their 
being  essentially  different. 

Chinoline,  or  lepidine  from  cinchonine,  was  boiled  with 
iodide  of  amyle  for  a  few  minutes,  after  which  water 
was  added,  and  the  boiling  continued  for  a  short  time. 
The  product  was  a  brown  oily  looking  fluid  suspended  in 
the  water.  A  little  ammonia  was  now  poured  in,  and 
the  boiling  continued  for  a  short  time  longer,  when  the 
whole  of  the  oil  became  converted  into  a  magnificent  blue 
colour  of  the  utmost  intensity.  It  dissolves  readily  in 
alcohol,  and  the  diluted  fluid  dyes  silk  of  a  fast  and  most 
brilliant  blue,  having  a  slight  shade  of  purple. 

So  strong  is  the  attraction  of  silk  for  the  dye  that  the 
bath  becomes  colourless,  every  trace  of  colour  being  taken 
up.  It  has  but  small  tendency  to  unite  with  cotton,  for 
if  the  latter,  after  being  dyed  blue,  be  boiled  with  silk, 
the  cotton  becomes  colourless  and  the  silk  absorbs  all  the 
colour. 

The  coal  tar  bases  of  the  same  composition  present 
nothing  similar.  They  may,  it  is  true,  be  made  to  yield 
superb  colouring  matters,  but  by  totally  different  modes  of 
procedure.  >11 

I  am  at  present  endeavouring  to  ascertain  whether  the 
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pyridine  series  from  cinchonine  possess  any  features  suffi¬ 
ciently  distinct  from  the  same  series  as  extracted  from 
coal,  to  justify  the  conclusion  of  their  being  a  distinct 
class. 


TECHNICAL  CHEMISTRY. 


The  Analysis  of  Platinum  Ores,  by  MM.  Deville  and 
■  H.  Debeat. 

The  ores  of  platinum  contain  the  following  substances : — 

I .  Sand.  The  whole  of  the  sand  is  never  removed  by 
washing  the  ore ;  and  the  sand  contains  quartz,  zirco¬ 
nium,  chromate  of  iron,  and,  in  the  Russian  ores,  titanate 
of  iron. 

2.  Osmide  of  iridium. 

3.  Platinum,  iridium,  rhodium,  and  palladium)  com¬ 
bined  no  doubt  in  the  form  of  an  alloy. 

4.  Copper  and  iron  which  exist  in  the  ores  in  a  me¬ 
tallic  state,  for  the  iron  found  in  the  sand  is  not  soluble 
in  acids. 

5.  Gold,  and,  oftener  than  is  supposed,  a  little  silver. 
The  latter  nretal  is  generally  found  with  the  palladium, 
and  it  is  very  rarely  that  palladium  is  obtained  quite 
free  from  silver  when  it  is  prepared  by  the  old  processes. 

I.  Sand. — To  estimate  the  sand  we  take  a  small  assay 
crucible,  or  an  ordinary  crucible  with  smooth  sides,  and 
melt  in  it  a  little  borax,  so  as  to  glaze  the  inside.  We 
now  introduce  from  7  to  I  o  grammes  of  pure  granulated 
silver,  and  2  grammes  of  the  ore,  fairly  taken  and  weighed 
very  accurately.  Over  the  platinum  we  put  1  o  grammes 
of  fused  borax,  and  one  or  two  small  pieces  of  wood 
charcoal.  The  silver  is  now  melted,  and  care  must  be 
taken  to  keep  it  for  some  time  a  little  hotter  than  the 
melting  point,  so  that  the  borax  may  be  very  liquid,  and 
may  dissolve  the  vitreous  matters  which  accompany  the 
platinum  and  constitute  the  sand.  The  crucible  is  now 
allowed  to  cool,  and  when  it  is  cold,  the  button,  which 
will  contain  the  silver,  osmium,  platinum,  and  all  the  other 
metals  is  detached,  and  if  necessary  digested  for  a  time 
with  weak  fluoric  acid  to  remove  the  least  portions  of  borax. 
It  is  now  heated  to  a  faint  redness,  and  then  weighed. 
The  weight  of  the  button  subtracted  from  the  sum  of  the 
weights  of  the  ore  and  silver  employed,  will  give  the 
amount  of  sand  contained  in  the  ore.  For  example  : — 

Milligr. 

Californian  ore  ......  2000 

Silver . 7221 


9221 

After  fusion,  the  button  weighed  .  .  .9162 

Consequently  the  ore  contained,  sand  .  .  .  59 

It  is  very  important  to  know  this  number,  for  it  repre¬ 
sents  the  only  matter  absolutely  destitute  of  value  which 
the  ore  contains ;  and  this  simple  operation  may  be  con¬ 
sidered  the  most  important  performed  in  estimating  the 
value  of  an  ore.  It  is,  besides,  performed  so  quickly  that 
it  is  as  well  to  do  at  the  same  two  or  three  specimens, 
taken  from  different  parts  of  a  lot  of  platinum  powder. 

2.  Osmide  of  Iridium. — Another  2  grammes  of  the 
ore  weighed  very  accurately  are  treated  with  aqua  regia 
at  7 o°  (Cent.)  imtil  the  platinum  is  entirely  dissolved. 
The  aqua  regia  must  be  renewed  occasionally  for  1 2  or 
I  5  hours,  or  until  it  is  no  longer  coloured.  It  is  best  to 
perform  this  operation  in  a  large  beaker,  and  to  place  a 
cover  over  it  to  prevent  loss.  The  solutions  must  be  de¬ 
canted  with  the  greatest  care  from  the  metallic  spangles 
of  the  osmide  of  iridium  and  the  sand  which  remain  at 
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tlie  bottom  of  the  beaker.  If  necessary  it  may  be  filtered, 
but  as  little  as  possible  of  the  osmide  must  be  allowed  to 
go  on  tlie  paper.  The  insoluble  residue  must  be  washed 
by  decantation,  then  dried  and  weighed,  after  haying 
added  what  remained  on  the  filter.  By  subtracting  the 
weight  of  this  residue  from  the  weight  of  the  sand  ob¬ 
tained  in  the  former  operation,  wre  obtain  the  weight  of 
the  osmide  of  iridium.  For  instance,  in  the  Californian 
ore  we  had  : — 


Osmide  of  iridium  and  sand 
Sand  .... 


Milligr. 

.  81 
•  59 


Osmide  of  iridium . 22 

The  button  obtained  in  determining  the  sand,  might  be 
employed  m  this  operation.  In  that  case  it  is  necessary 
to  dissolve  out  the  silver  with  nitric  acid,  and  then  pro¬ 
ceed  with  the  residue,  as  we  have  just  directed.4 

3-  Platinum  ami  Iridium. —  The  solution  in  aqua 
regia  obtained  in  the  last  operation  is  evaporated  to  dryness 
at  a  low  temperature,  and  the  residue  is  redissolved  in  a 
small  quantity  of  water  (if  it  should  not  entirely  dissolve 
in  the  water  some  more  aqua  regia  must  be  added,  and 
the  evaporation  repeated),  to  which  is  added  about  twice 
as  much  pure  alcohol ;  lastly,  we  add  a  great  excess  of 
sal  ammoniac  in  crystals.  The  whole  is  now  slightly 
warmed  to  complete  the  solution  of  the  sal  ammoniac,  it  is 
then  stirred,  and  afterwards  set  aside  for  24  hours.  The 
orange-yellow,  or  even  reddish-brown  precipitate  which 
is  formed  contains  the  platinum  and  the  iridium,  but 
some  remains  in  the  solution.  The  precipitate  must  be 
thrown  on  a  filter  and  washed  with  alcohol.  Afterwards 
the  filter  is  dried  in  a  platinum  crucible,  placed,  for 
greater  safety,  within  a  larger  one,  and  afterwards  heated 
by  degrees  to  low  redness.  The  crucibles  are  now  un¬ 
covered,  and  the  filter  is  burnt  at  the  lowest  possible 
temperature.  Once  or  twice  after  the  incineration  of  the 
filter  a  piece  of  paper  saturated  with  turpentine  should 
be.  introduced  into  the  crucible,  by  which  means  the 
oxide  of  iridium  will  be  reduced,  and  the  expulsion  of  the 
last  traces  of  osmium  will  be  effected.  The  crucible  is 
mpv  heated  to  whiteness  until  it  no  longer  loses  weight, 
or  the  reduction  is  finished  in  a  current  of  hydrogen. 

The  liquid  separated  from  the  platinum-yellow  by 
filtration,  is  evaporated  until  the  chloride  of  ammonium 
crystallises  in  great  quantity.  It  is  allowed  to  cool,  is 
then  decanted,  and  on  a  filter  is  collected  a  small  quan¬ 
tity  of  a  deep  violet  coloured  salt,  which  is  the  ammonio- 
cliloride  of  iridium  mixed  with  a  little  of  the  platinum 
salt.  This  is  first  washed  with  a  solution  of  sal  ammoniac, 
and  then  with  alcohol.  The  salt  is  then  ignited,  and  if 
necessary  reduced  by  hydrogen  like  the  platinum  salt. 
The  mixture  of  platinum  and  iridium  obtained  by  the 
two  reductions  is  then  weighed.  The  two  metals  are 
now  digested  at  about  40°  or  50°  (Cent.)  in  aqua  regia, 
diluted  with  about  4  or  5  times  its  weight  of  water — 
the  aqua  regia  being  renewed  until  it  is  no  longer  coloured. 
The  residue  is  pure  iridium.  To  obtain  the  weight  of 
the  platinum  the  .weight  of  the  iridium  is  subtracted 
from  that  of  the  mixture  of  the  two.  This  method  of  se¬ 
parating  the  two  metals  is  very  accurate  if  the  aqua  regia 
used  be  weak,  and  the  contact  with  it  is  prolonged. 

.4-  PullaiiiuiBa,  Iron  and  Cojsjpcr. — The  liquor  charged 
with.  sal.  ammoniac  and  alcohol,  from  which  the  platinum 
and  iridium  have  been  separated,  is  evaporated  to  get  rid 
of  the  alcohol,  and  then  treated  with  an  excess  of  nitric 
acid,  which  transforms  the  chloride  of  ammonium  into 
nitrogen  and  hydrochloric  acid.  It  is  now  evaporated 
almost  to  dryness.  1  he  residue  is  removed  to  a  cqvered 
porcelain  crucible  which  is  weighed  with  g*reat  care. 


When  the  matter  is  dry  it  is  moistened  with  concentrated 
hydrosulphuret  of  ammonia,  and  afterwards  dusted  over 
with  2  or  3  grammes  of  pure  sulphur.  When  dry,  this 
crucible  is  placed  within  a  larger  one  of  clay,  and  sur¬ 
rounded  with  pieces  of  wood  charcoal.  The  two  covered, 
are  now  set  in  a  cold  furnace  which  is  filled  up  with 
charcoal,  and  the  fire  is  lighted  at  the  top  to  avoid  the 
projection  of  any  matter  from  the  crucible,  if  it  were  too 
quickly  heated.  After  reaching  a  bright  red  heat,  the 
crucibles  are  allowed  to  cool.  The  porcelain  crucible  now 
contains  palladium  in  a  metallic  state,  with  the  sulphides 
of  iron  and  copper,  and  also  the  gold  and  rhodium.  This 
mixture  is  moistened  with  concentrated  nitric  acid  which, 
after  prolonged  digestion  at  70°,  dissolves  the  palladium, 
iron,  and  copper,  forming  at  the  same  time  a  little  sul¬ 
phuric  acid.  The  solution  of  the  nitrates  is  poured  off 
the  residue  which  is  washed  by  decantation,  and  the  so¬ 
lution  and  washings  are  evaporated  to  dryness,  and  then 
calcined  at  a  strong  red  heat.  In  this  way  the  palladium 
is  reduced,  and  the  iron  and  copper  pass  to  the  state  of 
oxides,  which  are  easily  separated  from  the  palladium  by 
means  of  strong  hydrochloric  acid.  The  palladium  re¬ 
mains  in  the  crucible  in  which  it  is  again  strongly  ignited 
and  then  weighed. 

The  chlorides  of  iron  and  copper  are  now  evaporated 
to  dryness  at  a  temperature  but  little  above  1  oo°  (Cent.), 
and  are  then  treated  with  ammonia.  The  sesquichloride 
of  iron  having  lost  nearly  all  its  acid,  has  become  inso¬ 
luble  ;  but  the  chloride  of  copper  is  readily  dissolved,  and 
may  be  filtered  from  the  iron  which  is  washed,  ignited, 
and  weighed.  The  copper  solution  is  now  evaporated  al¬ 
most  to  dryness,  and  then  mixed  with  excess  of  nitric 
acid,  and  heated  to  drive  off  the  chloride  of  ammonium. 
Afterwards  the  nitrate  of  copper  is  ignited  and  weighed. 
The  weight  of  the  copper  is  always  so  small  that  the  hy- 
grometric  water  the  oxide  of  copper  may  absorb  may  be 
neglected. 

5.  CI u Id  mid  Platinum? — The  residue  insoluble  in 
nifric  acid  is  weighed  and  treated  with  very  dilute  aqua 
regia,  which  takes  up  the  gold,  and  sometimes,  but  very 
rarely,  traces  of  platinum.  To  ascertain  if  platinum  be 
present,  evaporate  to  dryness,  and  redissolve  by  alcohol  and 
chloride  of  ammonium.  If  any  platinum-yellow  remain, 
it  must  be  ignited  and  weighed.  The  difference  in  the 
weight  of  the  porcelain  crucible  before  and  after  the 
treatment  by  aqua  regia,  gives  the  weight  of  the  gold, 
from  which,  if  any  be  found,  the  weight  of  the  platinum 
must  be  deducted. 

6.  Rhodium. — The  residue  left  in  the  crucible  is  rho¬ 
dium,  which  must  be  reduced  in  a  current  of  hydrogen. 

We  append  the  results  of  some  analyses  of  platinum 
ores,  by  MM.  Deville  and  Debray. 


ANALYSES  OF  PLATINUM  ORES  FROM  VARIOUS  SOURCES. 


• 

Colum¬ 

bia. 

Cali- 

fornia. 

Ore¬ 

gon. 

Spain. 

Aus¬ 

tralia. 

Rus¬ 

sia. 

Platinum 

8o-oo 

79'85 

51-45 

45-70 

59-8° 

77-50 

Iridium . 

i*55 

4*20 

0-40 

095 

2-20 

i-45 

Rhodium 

250 

0  65 

0-65 

2  65 

1-50 

2’8o 

Palladium 

I'OO 

1-95 

0-15 

0-85 

1*50 

0-85 

Gold  . 

I  5° 

o-55 

0-85 

3*15 

2-40 

C1) 

Copper  . 

0-65 

0-75 

2-15 

I  05 

1*10 

2-15 

Iron 

7 ’20 

445 

4-3° 

6‘8o 

4-30 

9-60 

Osmide  of  iridium 

I ‘AO 

495 

37-30 

2-85 

25-00 

2'35 

Sand 

4*35 

2'6o 

3-00 

35  95 

1-20 

I'OO 

Osmium  and  loss  . 

•  • 

0-05 

•  • 

0-05 

o-8o 

2-30 

100-15 

100-00 

IOO-  25 

100-00 

100-00 

IOO'OO 

1  Gold,  if  any,  counted  in  the  loss. 
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In  conclusion,  the  authors  caution  experimenters  who 
may  follow  in  their  steps  to  beware  of  the  ill  effects  of 
osmium,  which  particularly  attacks  the  eyes,  and  also  to 
avoid  breathing  the  vapour  from  the  aqua  regia.  —  An- 
nalc-s  dc  Ckimie  ct  de  Physique. 


On  the  Production  of  the  Purple  and  Rose-red  Murexide 
Colours  in  Cotton  Printing,  by  Dr.  Vox  Kurrer. 

Murexide  may  be  used  in  stuff  printing,  either  in  a 
powdered  or  pasty  state.  It  need  neither  be  chemically 
pure  nor  crystallised,  because  in  such  conditions  it  is  too 
high  in  price. 

A.  Printing  with  tlie  Colour. —  In  72  pounds  of 
boiling  water,  24  pounds  of  crystallised  nitrate  of  lead 
are  dissolved ;  and  when  the  solution  has  cooled  to 
I44°  F.  5  pounds  of  dry,  powdered,  or  15  pounds  of 
pasty  murexide  are  dissolved  in  the  fluid,  and  after¬ 
wards  36  pounds  of  finely  powdered  gum  ;  after  which 
the  whole  is  passed  through  a  handkerchief  or  a  fine  sieve, 
and  left  to  cool,  in  which  state  it  may  be  employed  either 
for  hand  or  roller  printing. 

After  printing,  the  stuffs  are  hung  up  in  a  damp  place 
until  the  impressed  part  feels  soft,  when  the  purpurate 
of  lead  is  fixed  upon  the  fibres  by  means  of  gaseous  am¬ 
monia.  This  is  best  effected  by  hanging  the  stuffs  in  a 
hermetically  closed  chamber,  such  as  is  used  for  the 
sulphuring  of  woollen  and  silken  tissues,  by  means  of 
sulphurous  acid.  In  place  of  the  sulphurous  acid  pro¬ 
duced  by  the  combustion  of  sulphur,  in  this  case  gaseous 
ammonia  is  evolved  from  caustic  lime  and  muriate  of 
ammonia. 

IS.  Passage  of  tlie  Stuff's  through  tlie  Sublimate 
Bath. — The  pieces  of  stuff  treated  with  gaseous  am¬ 
monia  are  now  passed  through  a  bath  containing  in 
1500  poimds  of  water,  2  pounds  11  ounces  of  corrosive 
sublimate  (bichloride  of  mercury),  previously  dissolved 
in  water. 

In  this  bath  each  3  pieces,  of  4  wide  and  60  Brabant 
ells  long,  united  together,  are  passed  backwards  and 
forwards ;  then  for  each  following  3  pieces,  3  ounces  of 
sublimate,  dissolved  in  water,  are  added.  It  depends  on 
the  pattern  whether  a  greater  or  less  number  of  pieces 
can  be  passed  through  the  heated  bath. 

Light  patterns  enable  30  pieces  of  stuff  of  the  above 
dimensions  to  be  treated  in  the  same  bath  ;  whilst  with 
heavy  designs  a  fresh  bath  must  be  prepared  after  20 
pieces  have  been  treated. 

As  soon  as  each  three  pieces  have  passed  through  the 
sublimate  bath,  they  are  hung  in  flowing  water  until 
the  pieces  are  collected,  when  they  are  passed  together 
through  the  acetate  of  soda  bath  in  an  ordinary  dye 
trough. 

C.  Acetate  of  Soda  Hat  I?. — This  consists  of  3000 
pounds  of  water,  into  which  1  pound  of  acetate  of  soda 
and  1  pound  of  muriate  of  ammonia  have  been  stirred. 

In  this  bath  1  o  pieces  of  stuff  attached  to  one  another 
are  passed  to  and  fro  over  the  harpel  for  twenty  minutes, 
then  washed  clean  in  running  water,  freed  from  water  in 
the  wringing  apparatus,  and  dried  cold. 

In  the  same  bath,  furnished  with  1  pound  of  acetate 
of  soda,  but  with  no  muriate  of  ammonia,  1  o  pieces  of 
stuff  are  again  treated. 

In  this  way  prints  of  the  most  brilliant  purple-red 
colour  are  produced.  For  pale  gradations,  in  order  to 
produce  patterns  in  these  different  red  shades,  namely, 
dark-red,  middling  and  pale  rose-red,  the  normal  colour 


for  the  two  latter  gradations  receives  a  proportional 
addition  of  pure  gum-water. 

Cotton  stuffs  printed  with  murexide  colours  may  be 
soaped  without  injury  at  1440  Fahr. ;  the  colour  'also 
perfectly  resists  chlorine  in  tlie  machine  without  any 
alteration  •  on  the  other  hand,  it  is  destroyed  by  hot 
aqueous  vapours,  and  it  is  therefore  impossible  to  com¬ 
bine  murexide  with  the  ordinary  steam  colours,  such  as 
green,  blue,  yellow,  &c. 

In  cotton  stuffs  dyed  with  a  single  murexide  red 
colour,  the  ground  colour  may  be  destroyed  in  particular 
spots,  partly  by  oxidising  and  partly  by  deoxidising 
agents,  and  thus  illuminated  prints  of  the  most  beautiful 
and  various  patterns  may  be  obtained.  Thus  by  printing 
with  acid  zinc  salts,  orange  figures  are  produced. 

Dark  grey  figures  are  obtained  by  printing  with  pro¬ 
tosalts  of  tin.  Murexide  printed  upon  medium  pale- 
blue  grounds  produced  with  indigo,  furnishes  a  remark¬ 
ably  fine  violet.  Stuffs  dyed  yellow  with  yellow  ve¬ 
getable  pigments,  receive  figures  of  a  Turkey-red  colour 
when  printed  on  with  murexide. 

Silken  and  woollen  fabrics  dyed  of  a  uniform  red  with 
murexide,  may  be  bitten  with  yellow  by  means  of  picric 
acid,  when  the  latter  is  mixed  with  an  acid  capable  of 
decolorising  murexide.  In  the  same  way  other  active 
substances  may  be  used  for  printing  various  figures  of 
different  colours. 

19.  Preparation  of  Murexide  Platc-prmting  Red. 

For  the  plate  printing  of  cotton  fabrics,  murexide  will 
also  be  advantageously  employed,  when  to  1  quart  of 
the  above-described  purple  colour  are  added  2  ounces  of 
bichloride  of  mercury,  and  2  ounces  of  acetate  of  soda, 
each  dissolved  in  half  a  pint  of  water.  The  stuffs 
printed  with  this  colour  are  hung  up  for  three  to  four 
days,  and  then  watered  in  the  same  way  as  in  ordinary 
plate-printing.  Murexide,  however,  can  only  be  printed 
with  wooden  blocks,  because  brass  decomposes  the 
bichloride  of  mercury,  and  changes  the  colour ;  this  is 
also  the  case  in  roller  printing.  —  Polytechn.  Ceniralblatt , 
i859»  P.  337- 


Modern  Applications  of  Chemistry. 

Since  there  appears  to  exist  in  the  community  such 
very  widely  different  opinions  as  to  the  extent  to  which 
chemical  science  is  capable  of  being  advantageously 
applied,  it  may  perhaps  be  well  in  a  periodical  which  is 
likely  to  be  read  by  so  large  a  section  of  the  general 
public,  to  draw  attention  to  the  causes  of  this  difference 
of  opinion,  and  to  point  out  that  chemistry  is  neither  on 
the  one  hand  the  magic  wand  which  divines  all  secrets, 
nor  on  the  other  is  it  a  mere  system  of  theoretical  ideas 
producing  few  immediate  or  practical  results.  It  cannot 
fail  to  excite  astonishment  when  we  reflect  on  the  rapid 
advance  which  natural  philosophy  has  made  in  recent 
times,  and  how  differently  its  study  is  appreciated  now 
from  what  it  was  but  a  few  years  ago.  Instead  of  being 
scarcely  recognised  as  one  of  the  branches  of  learning  to 
be  cultivated  in  our  colleges  and  schools ;  an  acquaintance 
with  its  principles  is  now  considered  as  an  essential  part 
of  a  liberal  education.  Of  all  branches  of  natural  philo¬ 
sophy,  none  has  of  late  years  been  a  more  general  favourite 
than  chemistry,  and  none  has  exercised  so  important  an 
influence  upon  the  progress  of  the  arts  and  manufactures ; 
and  it  is  doubtless  to  this  capability  of  application  to  the 
wants  and  requirements  of  every-day  life  that  chemistry 
is  indebted  for  the  position  it  holds  at  the  present  day. 
Notwithstanding,  however,  the  general  knowledge  which 
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now  exists  of  this  science,  there  is  still  a  great  deal  of 
misapprehension  as  to  what  it  ought  to  be  expected  to 
perform.  There  are  many  who  imagine  that  a  thorough 
theoretical  knowledge  of  the  science  is  sufficient  to  en¬ 
title  the  possessor  to  be  regarded  as  an  authority  on  all 
questions,  mamifacturing  or  otherwise,  in  which  the 
principles  of  the  science  are  involved.  They  assume  that 
because  they  are  acquainted  with  all  the  chemical 
changes  which  take  place  in  any  manufacturing  process, 
that  they  are  capable  of  undertaking  any  such  operations, 
and  of  conducting  them  with  greater  skill  and  efficiency 
than  men  long  practised  in  their  particular  callings,  who 
have  not  the  advantage  of  the  same  amount  of  theoretical 
information.  On  the  other  hand  there  are  many  engaged 
■  in  various  branches  of  manufacture,  who,  although  unac¬ 
quainted  with  the  theory  of  the  processes  they  adopt, 
have  nevertheless  by  long  experience,  and  by  close  and 
attentive  observation  of  facts,  made  themselves  so 
thoroughly  masters  of  their  business  as  to  render  it  diffi¬ 
cult  for  any  less  practised  hand,  however  high  his  scien¬ 
tific  attainments,  to  show  in  what  manner  his  processes 
could  be  curtailed  or  improved.  Such  men  are  too  apt 
to  conclude  that  the  ability  to  draw  a  correct  and  logical 
theory  is  but  of  minor  importance,  and  are  slow  in  per¬ 
ceiving  the  vast  amount  of  time  and  labour  which  such 
theoretical  knowledge,  combined  with  their  own  experi¬ 
ence,  would  save  them  in  deciding  on  the  value  of  the 
numberless  proposed  improvements  which  are  every  day 
forced  upon  their  notice,  and  upon  a  correct  judgment 
on  which  their  commercial  position  may  depend. 

There  can  be  no  question  that  a  thorough  acquain¬ 
tance  with  theoretical  principles  is  the  only  basis  upon 
which  a  sound  knowledge  of  the  science  can  be  attained, 
but  it  should  not  be  forgotten  that  however  profound 
such  theoretical  knowledge  may  be,  long  practical  ex¬ 
perience  is  necessary  before  a  thorough  acquaintance 
with  any  of  the  varied  manufacturing  operations,  to  the 
successful  prosecution  of  which  chemistry  is  now  so  essen¬ 
tial,  can  be  acquired.  If  we  recall  to  mind  how  the  appli¬ 
cation  of  chemistry  to  any  branch  of  industry  has  gradually 
developed  itself,  we  cannot  fail  to  perceive  how  the  exag¬ 
gerated  estimate  formed  by  some  of  its  value  has  induced 
others  to  ignore  altogether  the  advantages  it  is  capable 
of  conferring1. 

We  are  indebted  to  the  publication  of  Liebig’s  letters 
on  agriculture  and  the  chemistry  of  food  for  the  attention 
of  the  people  of  this  country  being  first  attracted  towards 
chemical  science.  A  new  light  appeared  to  have  dawned 
upon  the  world  which  seemed  to  promise  to  make  the 
most  obscure  processes  clear  as  noon-day.  Surprised  and 
delighted  at  the  simplicity  of  what  had  hitherto  been  so 
little  understood,  over-sanguine  minds  jumped  at  conclu¬ 
sions  which  proved  to  be  fallacious,  and  decried  as  useless 
all  practices  that  could  not  be  logically  explained.  No¬ 
thing  could  apparently  be  more  perfect  and  unquestion¬ 
able  than  Liebig’s  theory  of  agriculture.  Assuming  that 
plants  can  obtain  sufficient  nitrogen  from  the  air,  the 
conclusion  seemed  obvious,  that  so  long  as  the  soil  is  sup¬ 
plied  with  the  inorganic  constituents  of  the  plants  grown 
upon  it  its  fertility  must  remain  unimpaired.  Further 
experience,  however,  proves  that  the  system  pursued  by 
practical  agriculturists  is  correct,  and  that  plants  require 
more  nitrogen  than  they  obtain  from  the  air  and  than 
they  retain  in  their  composition.  Whether  this  nitrogen 
acts  (as  has  been  suggested)  as  a  carrier  of  silica,  or  what 
other  purpose  it  serves,  is  still  unknown,  but  the  fact  is 
not  the  less  established  that  nitrogen  must  be  supplied  in 
large  qualities  if  a  continuation  of  good  crops  is  to  be 
maintained.  The  first  analyses  of  guano  were  very 


minute,  very  useful  in  a  scientific  point  of  view,  but 
almost  worthless  for  practical  purposes,  inasmuch  as  they 
afforded  no  data  from  which  its  value  could  be  ascer¬ 
tained.  It  was  not  until  the  beneficial  properties  of  ar¬ 
tificial  manures  were  found  to  depend  principally  upon 
the  proportion  of  nitrogen  and  phosphates  they  contained 
that  analysis  of  them  could  be  considered  to  bear  any  re¬ 
lation  to  their  money  value.  We  now  find  them  sold  by 
analysis  as  regularly  as  soda  ash  by  its  degree  of  strength, 
without  the  correctness  of  such  a  mode  of  valuation 
being  called  in  question. 

Again,  the  idea  that  chemistry  could  be  of  service  to 
the  ironmaster  or  iron  manufacturer  lias  been  looked 
upon  as  chimerical.  It  is  true  that  the  first  results  of 
chemical  investigation  in  this  direction  only  went  to 
prove  to  how  great  a  degree  of  perfection  the  processes 
of  smelting  and  working  iron  ores  had  been  brought, 
how  well  adjusted  were  the  proportions  of  fuel  and 
fluxes,  and  how  judiciously  the  impurities  of  one  ore 
were  counteracted  by  admixture  with  others  of  a  different 
character.  Had  the  theory  of  these  processes  been  as 
well  understood  as  they  now  are,  these  results,  arrived 
at  by  long  practice,  would  have  been  more  easily  and 
speedily  attained,  in  proof  of  which  we  have  only  to 
observe  the  rapid  advances  which  have  been  made  in  the 
manufacture  of  iron  within  the  last  few  years.  We 
sometimes  hear  it  argued  that  the  chemical  constitution 
of  cast  iron  is  no  test  of  its  quality.  To  some  extent  this 
may  be  admitted,  inasmuch  as  an  iron  free  from  any  ob¬ 
jectionable  matter  may  nevertheless,  from  mechanical 
causes,  not  possess  the  requisite  strength  and  toughness ; 
but  it  is  no  less  true  that  an  iron  containing  impurities 
beyond  certain  well  ascertained  limits  can  never  be 
strong  or  tough,  no  matter  to  what  process  it  may  be 
subjected,  so  long  as  these  impurities  remain. 

The  effect  of  phosporous,  silicon,  and  sulphur,  upon  the 
physical  properties  of  iron  are  now  well  understood,  and 
it  is  just  as  impossible  for  cast  iron  containing  5  per  cent, 
of  silicon  to  be  otherwise  than  weak  and  brittle  as  it  is 
for  lead  containing  1  per  cent,  of  arsenic  to  be  soft.  It 
is  true  that  to  the  practised  eye  of  the  ironmaker  the 
quality  of  cast  iron  is  rendered  evident  by  the  character 
of  its  fracture,  and  that  chemical  analysis  is  not  always 
necessary  in  order  to  ascertain  its  value  ;  but  analysis  is 
not  the  less  of  service  in  showing  the  cause  of  inferiority, 
if  such  exists,  and  in  pointing  out  the  best  method  of 
correcting  it.  When  we  call  to  mind  the  mistaken  views 
which  scientific  men  have  too  often  upheld  from  not 
basing  their  theories  upon  experiments  conducted  on  a 
sufficient  scale,  we  can  scarcely  be  surprised  at  finding 
the  experienced  manufacturer  very  cautious  in  adopting 
opinions  which  do  not  appear  to  be  borne  out  by  practice  5 
preferring  to  continue  a  process,  the  reason  of  which  he 
may  be  unable  to  explain,  until  it  is  indisputably  proved 
that  the  desired  result  can  be  attained  without  jt.  If 
chemists  would  bear  in  mind  that  laboratory  experiments 
are  not  always  attended  with  the  same  results  when 
carried  out  on  a  larger  scale,  they  would  less  frequently 
have  to  retreat  from  positions  the  too  eager  defence  of 
which  has  not  been  without  detriment  to  their  credit  and 
prestige.  With  every  year  chemistry  widens  its  sphere 
of  action,  affording  full  scope  for  those  who  labour  in  the 
fields  of  purely  scientific  research  as  well  as  for  those 
whose  minds  have  been  cast  in  a  more  practical  mould, 
and  we  cannot  doubt  that  the  more  generally  an  aquaint- 
ance  with  the  principles  of  the  science  is  cultivated,  the 
more  highly  will  the  services  it  renders  to  society  be  in¬ 
creased  and  appreciated. 

Philo-technology. 


cTe'c%*\lw. }  Chinovine — Potato  Starch — Proceedings  of  the  Chemical  Society. 
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CHINOVINE. 

The  matter  extracted  from  the  cinchona  barks,  and  known 
variously  as  chinovic  acid,  red  cinclionic,  cinclionic  bitter, 
has  been  made  the  subject  of  a  long  investigation  by  II. 
ITlasiwetz  and  Dr.  von  Gilm.  They  have  decided  that 
it  is  a  glucoside  having  the  composition  C6oH48016.  In 
an  alcoholic  solution,  under  the  influence  of  chlorine,  this 
breaks  up  into  a  sugar  which  the  authors  consider  iden¬ 
tical  with  the  mannitane  of  Berthelot,  and  an  acid  which 
they  call  chinovic  acid,  a  change  explained  thus : — 

;C60  II48  016  HO=C48  H38  Os  +  C12  H12  O10 

Chinovine.  Chinovic  acid.  Mannitane. 

The  acid  hills  as  a  crystalline  powder.  These  crystals 
are  washed  with  weak  alcohol,  [and  then  dissolved  ^  in 
strong  boiling  alcohol,  from  which  they  crystallise.  The 
crystals  appear  to  be  regular  six-sided  prisms.  They  are 
insoluble  in  water,  only  slightly  so  in  ether,  but  more 
soluble  in  boiling  alcohol.  They  dissolve  freely  in.  am¬ 
monia  and  the  fixed  alkalis.  All  the  solutions  are  bitter. 
The  mineral  acids  displace  the  chinovic  acid  from  its 
combinations,  the  acid  separating  as  a  gelatinous  mass. 
It  is  feebly  monobasic,  and  decomposes  the  alkaline  car¬ 
bonates.  The  salts  of  potash  and  soda  are  uncrystal- 
lisable.  Those  of  baryta,  strontia,  and  lime,  prepared  by 
double  decomposition,  fall  as  gelatinous  precipitates  so¬ 
luble  in  an  excess  of  water.  The  chin  ovate  of  silver  falls 
as  a  voluminous  precipitate  which  is  very  sensible  to 
light.  Nitric. and  sulphuric  acids  have  no  action  on 
chinovic  acid. — Chem.  Central  Blatt,  No.  52* 

THE  EXTRACTION  OF  POTATO  STARCH. 

In  the  manufacture  of  this  article  a  considerable  quan¬ 
tity  of  the  product  is  lost  owing  to  the  strong  affinity  the 
starch  has  for  the  fibre  of  the  potato.  From  M.  Anthon’s 
experiments  on  the  subject,  it  appears  that  the  manufac¬ 
turer  only  extracts  two  thirds,  and  that  the  remaining 
third  is  left  in  the  pulp.  M.  Anthon  suggests  that  this 
third  may  be  utilized  by  converting  it  into  sugar,  by 
means  either  of  malt  or  dilute  sulphuric  acid.  By 
employing  i  o  per  cent,  of  the  acid  to  the  dry  fibre,  the 
saccharification  is  completed  in  about  two  hours  and  a 
half ;  but  if  only  3  or  4  per  cent,  of  acid  is  used, 
the  boiling  must  be  continued  for  at  least  five  hours. 
Ten  per  cent,  of  malt  effected  the  conversion  in  six  hours. 
The  result  as  to  the  quality  and  quantity  of  sugar  pro¬ 
duced  is  the  same  whether  it  is  obtained  by  malt  or  sul¬ 
phuric  acid. —  Chemisch  Central  Matt,  1859,  33 — 5 1 3- 
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CHEMICAL  SOCIETY,  November  3,  1859. 

(the  first  meeting  during  the  present  SESSION.1) 
Professor  B.  C.  Brodie,  F.B.S.,  in  the  Chair. 

A  Paper  was  read  by  Dr.  Edward  Smith,  Assistant- Phy¬ 
sician  to  the  Brompton  Hospital  for  Consumption,  detailing 
the  results  of  experiments  in  continuation  of  those  already 


1  In  order  that  the  readers  of  the  Chemical  News  may  be  placed  in 
possession  of  a  complete  record  of  the  meetings  of  this  Society  during  the 
present  session,  we  now  give  an  abstract  of  the  two  meetings  which  took 
place  previous  to  the  publication  of  our  first  number. — Ed. 


communicated  by  him  to  the  Royal  Society  (January  20th, 
and  February  10th,  1859),  and  by  which  he  has  been  led  to 
several  interesting  facts  explanatory  of  the  phenomena  of 
respiration.  The  inquiry  commenced  with  the  determination 
of  the  average  amount  of  carbonic  acid  and  aqueous  vapour 
expired  from  the  lungs  after  an  interval  of  several  hours’ 
fasting  ;  and  in  the  second  place  comprehended  the  influence 
exerted  by  various  kinds  of  food  in  disturbing  this  normal 
amount,  under  conditions  both  of  rest  and  muscular  activity. 
The  apparatus  employed  by  Dr.  Smith  to  measure  the  air 
inspired  consisted  of  a  small  dry  gas-meter  or  spirometer, 
through  which  a  full  supply  was  conducted  to  the  individual, 
whose  mouth  and  nostrils  were  covered  with  a  small  mask  ; 
the  products  of  respiration  were  passed  first  into  a  desiccator 
containing  sulphuric  acid  to  absorb  water,  and  thence  into  a 
gutta  percha  box,  divided  into  numerous  compartments,  and 
charged  with  caustic  potash,  by  which  the  carbonic  acid  was 
retained.  The  author  concludes  that  his  experiments  have 
established  the  existence  of  a  class  of  foods  to  which  the 
term  “  excito-respiratory  ”  may  be  applied,  and  which  com¬ 
prehend  nearly  all  nitrogenous  articles  of  diet,  also  sugar, 
coffee,  and  especially  tea,  the  latter  causing  a  greater  evolution 
of  carbon  than  it  supplied.  The  most  remarkable  among 
the  “  non-excitants”  were  starch  and  fatty  substances.  The 
administration  of  alcohol  produced  results  differing  according 
to  the  nature  of  the  sample :  rum  and  spirits  of  wine  always 
increased  the  evolution  of  carbonic  acid,  while  brandy  tended 
on  the  contrary  to  diminish  the  activity  of  the  respiratory 
process. 

A  short  discussion  followed  the  reading  of  this  Paper,  in 
which  Drs.  Gilbert,  Harley,  and  Marcet,  and  Mr.  Alfred 
Smee  took  part. 

Professor  C.  L.  Bloxam  then  read  a  short  account  of  The 
Hydrates  of  Baryta  and  Strontia,  in  which,  after  referring  to 
the  uncertainty  regarding  the  composition  of  the  crystallised 
hydrates,  he  stated  the  results  of  his  experiments  to  have  led 
him  to  the  formulae  BaO  +  9  HO,  and  SrO  +  9  HO  respectively. 
The  baryta  compound  was  obtained  by  boiling  together  the 
nitrate  of  baryta  and  caustic  soda,  when  it  separated  on  cool¬ 
ing,  and  was  easily  purified  by  two  or  three  crystallisations. 
The  crystals  so  produced  effloresced  in  air  of  the  ordinary 
condition  of  dryness,  and  lost  seven  equivalents  of  water  in 
vacuo  over  sulphuric  acid  or  on  exposure  to  the  temperature 
of  the  water  oven.  The  hydrate  of  strontia  imitated  the 
deportment  of  the  baryta  compound,  excepting  in  the  result 
of  heating  to  redness,  when,  contrary  to  usual  statements,  it 
loses  all  its  water,  becoming  converted,  as  would  lime,  into 
the  anhydrous  condition. 

In  connection  with  the  subject  of  Mr.  Bloxam’s  paper,  the 
President  exhibited  a  specimen  of  precipitated  anhydrous 
peroxide  of  barium,  as  obtained  by  adding  baryta  water 
to  the  solution  of  the  crude  peroxide  in  cold  hydrochloric 
acid,  which  he  considered  well  worthy  of  more  extended 
investigation. 


Thursday  Evening,  November  17. 

Dr.  W,  A.  Miller,  in  the  Chair. 

A  description  of  an  hermetically  sealed  barometer  was 
communicated  by  Mr.  Adie  of  Liverpool.  The  instrument, 
constructed  of  glass,  is  described  as  being  very  sensitive  to 
slight  differences  of  atmospheric  pressure  ;  it  is  compensated 
for  temperature,  but  on  account  of  its  indications  being  dis- 
disturbed  by  the  effects  of  partial  heating,  the  method  of 
suspension  by  a  cord  when  in  use  was  recommended.  It  is 
to  be  regretted  that  no  model  or  drawing  of  the  instrument 
accompanied  the  written  description. 

A  note  relative  to  the  more  perfect  purification  of  the  lead 
compounds  obtained  in  the  preparation  of  the  fluorescent 
substances,  paviin  and  aesculin,  from  horse-chestnut  bark, 
was  communicated  by  Professor  G.  G.  Stokes. 

The  theoretical  views  advanced  by  Dr.  Kolbe  in  reference 
to  the  relation  existing  between  lactic  and  propionic  acids, 
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became  then  the  subject  of  discussion,  in  which  Dr.  A.  W. 
Hofmann  and  Dr.  Odling  took  part ;  after  which  the  meeting 
was  adjourned. 


NOTICES  OF  BOOKS,  PATENTS,  &c. 


A  Manual  of  Qualitative  Chemical  Analysis,  hy  A.  Beau¬ 
champ  Nortiicote,  F.C.S.,  Demonstrator  to  the  Professor 
of  Chemistry  at  Oxford  ;  late  Senior  Assistant  in  the  Royal 
College  of  Chemistry,  London  ;  and  Arthur  H.  Church, 
F.C.S.,  of  Lincoln  College,  Oxford ;  late  Assistant  to 
Professor  Brodie.  London  :  Van  Voorst. 

Chemists  still  talk  of  organic  and  inorganic  chemistry  as  if 
the  two  branches  were  two  trees  of  different  families.  So 
little  do  some  appreciate  the  unity  of  the  science,  that, 
forgetting,  or  not  even  knowing  how  truly  (like  a  hypo¬ 
thetical  republic)  it  is  one  and  indivisible,  they  speak  of 
“  organic  chemists,”  and  we  once  heard  a  distinguished  cul¬ 
tivator  of  the  science  spoken  of  as  “ only  an  organic  chemist.” 
It  is  on  this  principle  of  division  that  by  “  qualitative 
chemical  analysis  ”  is  always  understood  the  qualitative 
analysis  of  inorganic  bodies.  Treatises  on  the  subject,  it  is 
true,  usually  contain  tables  for  the  detection  of  a  few  of  the 
more  important  organic  acids,  but  the  qualitative  analysis  of 
organic  bodies  generally  has  not  as  yet  been  reduced  to  rules. 
The  reason  of  this  is  that  chemists  of  the  Bracconot  school 
exist  no  longer.  The  proximate  analysis  of  mixtures  of 
animal  and  vegetable  substances  is  still  a  problem  bristling 
with  difficulties.  If  difficulties  exist  then  there  is  honour 
to  be  gained  in  overcoming  them.  Let  us  hope  that  chemists 
will  soon  begin  to  search  for  a  little  honour  in  this  direction. 

The  time  has  been  when  qualitative  analysis  was  a 
charming  study.  But  the  days  when  a  skilful  analyst  could 
scarcely  take  up  the  investigation  of  a  few  minerals  without 
being  rewarded  by  the  discovery  of  a  new  substance  or  new 
combination  of  substances  has  passed  away,  never  perhaps 
to  return.  The  pleasures  derived  from  chemistry  are  prin¬ 
cipally  due  to  the  gratification  of  curiosity.  Those  alone 
who  really  love  it,  know  the  feeling  with  which  a  working 
chemist  applies  himself  to  the  solution  of  a  problem.  As 
soon  as  the  matter  can  be  reduced  to  rule  nine  tenths  of  the 
charm  has  fled.  This  then  is  the  reason  why  the  compounds 
of  carbon  are  now  more  investigated  than  the  products  of 
the  so-called  inorganic  world.  Let  any  one  read  Klaproth’s 
Analytical  Essays,  throwing  himself  back  as  it  were  into  the 
time,  let  him  read  the  description  of  his  attempts  to  dissolve 
the  precious  stones,  his  delight  at  the  advent  of  the  “  flint 
grinding  dish,”  his  proof  of  a  specific  difference  between  baryta 
and  strontia,  founded  on  the  difference  in  their  atomic 
weight  *,  let  him,  we  say,  read  this,  and  he  will  see  how 
delightful  a  pursuit  inorganic  analysis  has  been.  It  is  almost 
impossible  now  to  place  oneself  in  a  similar  position 
towards  any  save  organic  bodies.  Here  problems  present 
themselves  at  every  step  for  solution,  here  there  are  seldom 
rules  of  such  universal  applicability  as  to  prevent  the 
necessity  for  the  use  of  judgment  and  ingenuity. 

The  treatise  before  us  is  one  of  the  books  the  very  value  of 
which  depends  on  the  perfect  manner  in  which  it  brings  analysis 
(at  least  so  far  as  can  be  done  without  reference  to  quantities) 
within  the  scope  of  any  one  possessing  an  average  amount 
of  patience  and  intelligence.  Written  by  men  who  are  not 
only  perfectly  and  practically  familiar  with  the  subject,  but 
who  have  for  years  been  engaged  both  in  teaching  and 
making  investigations,  it  possesses  an  amount  of  authority 
which  we  cannot  accord  to  the  productions  of  those  who, 
for  aught  that  the  chemical  world  know  to  the  contrary, 
never  made  an  investigation  or  even  an  analysis. 

The  unitary  system  having  been  adopted  in  some  of  the 
principal  laboratories,  it  became  desirable  in  order  to  avoid 

1  Klaproth  showed  that  they  evolved  different  quantities  of  carbonic 
acid  when  treated  with  acids. 


confusing  students  to  give  them  text-books  having  the 
symbols  and  equations  in  the  new  notation.  The  present 
work  has  been  written  not  only  with  this  view,  but  also  to 
enable  advanced  students  to  make  qualitative  analyses  of  the 
rare  substances  so  often  omitted  in  elementary  treatises. 

One  feature  in  the  work  before  us  is  especially  deserving 
of  notice,  namely,  the  perfect  order,  method,  and  sequence  of 
the  reactions.  For  example,  in  describing  the  properties  of 
substances,  the  salts  are  not  put  down  at  random,  but  in  the 
order  of  basity,  thus  mono-,  bi-,  and  then  tribasic  salts.  In 
like  manner  the  reagents  employed  are  always  in  the  same 
order,  the  characteristic  reactions  being  printed  in  bolder 
type,  so  as  at  once  to  arrest  the  attention. 

The  directions  to  students  as  to  the  proper  method  of 
pursuing  their  analyses,  and  the  precautions  necessary  to 
ensure  success,  are  all  excellent.  We  understand  that  Pro¬ 
fessor  Brodie  has  made  this  manual  his  laboratory  text-book. 
We  are  sure  that  he  will  find  the  correctness  of  his  judg¬ 
ment  confirmed  by  the  rapidity  and  ease  with  which  his 
students  will  advance. 


On  the  Comparative  Value  of  certain  Salts  for  rendering  Fairies 
non-inflammable  :  being  the  substance  of  a  Paper  read  before 
the  British  Association  at  Aberdeen ,  by  F.  Versman,  F.C.S. 
and  Alphons  Oppenheim,  Ph.  D.,  A.C.S. 

Women  have  a  right  to  complain  that  while  men  have  ex¬ 
pended  an  immense  amount  of  ingenuity  in  protecting  them¬ 
selves  from  one  element — witness  the  enormous  number  of 
patents  for  rendering  fabrics  mostly  employed  for  male 
garments  waterproof — they  have  done  very  little  to  protect 
women  from  the  more  dangerous  and  domestic  element  — 
fire.  We  are  happy  to  see  that  something  has  been  done  to 
wipe  away  the  reproach ;  and  it  ought  to  be  known  that  it 
has  been  done  at  the  command  of  her  Majesty,  at  whose 
request  the  Master  of  the  Mint  employed  the  authors  of  the 
above  paper  to  make  experiments,  the  use  of  the  royal 
laundry  being  granted  for  the  purpose.  Here,  and  at  other 
places,  the  authors  tried  every  salt  they  could  think  of,  and 
some  salts  which  few  persons  would  ever  have  dreamt  of  em¬ 
ploying.  Of  the  substances  used,  however,  two  only  seemed 
to  fulfil  all  the  purposes  required.  These  are  sulphate  of 
ammonia  and  tungstate  of  soda ;  but  as  both  of  these  salts  are 
soluble,  the  difficulty  of  fixing  an  anti- inflammable  substance 
in  a  fabric  has  yet  to  be  overcome.  For  laundry  purposes 
only  the  tungstate  of  soda  can  be  recommended,  inasmuch  as 
the  sulphate  of  ammonia  sometimes  produces  brown  spots 
like  iron-moulds,  when  the  fabric  is  ironed.  The  tungstate, 
however,  offers  one  difficulty,  viz.  the  formation  of  a  bitungstate 
of  little  solubility,  which  crystallises  from  the  solution.  To 
obtain  a  constant  solution,  a  small  percentage  of  phosphate  of 
soda  must  be  added.  “  The  best  way  of  preparing  a  solution 
of  minimum  strength  is  as  follows  :  —  A  concentrated  solution 
of  tungstate  of  soda  is  diluted  with  water  to  28°  Twaddle, 
and  then  mixed  with  3  per  cent,  of  phosphate  of  soda.  This 
solution  was  found  to  keep  and  answer  well,  and  has  been 
introduced  into  her  Majesty’s  laundry.”  We  think  her 
Majesty  would  be  pleased  if  the  authors  were  to  inform  her 
subjects  exactly  how  this  solution  is  used  in  her  laundry ;  and 
we  shall  be  happy  to  be  the  medium  of  the  communication. 
Appended  to  the  paper  are  tables,  showing  the  smallest  per¬ 
centage  of  salts  required  in  solution  for  rendering  muslin 
non-inflammable,  from  which  we  learn  that  of  crystallised 
tungstate  of  soda,  20  per  cent.,  and  of  anhydrous,  16  per  cent, 
are  required ;  and  of  crystallised  sulphate  of  ammonia  7  per 
cent,  of  anhydrous  6- 2  per  cent,  are  wanted. 


An  Improved  process  of  Manufacturing  Sulphate  of  Lead , 
Carbonate  of  Lead ,  Nitrate  of  Potash ,  and  Sulphate  of 
Soda.  W.  E.  Newton  :  a  communication. 

The  inventor  first  granulates  his  lead  finely  by  melting  and 
pouring  through  a  perforated  vessel  into  water.  He  then 
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places  it  in  a  suitable  vessel  which  he  charges  with  nitric 
acid.  After  standing  for  some  time  the  acid  is  drawn  off  into 
a  second  vessel  with  a  quantity  of  similarly  prepared  lead, 
and  this  is  repeated  a  third  time.  The  nitrate  of  lead,  now 
supposed  to  he  neutral,  is  then  treated  with  sulphuric  acid, 
which  precipitates  the  insoluble  sulphate  of  lead,  and  the 
nitric  acid  is  drawn  off  to  be  used  in  another  operation. 

The  above  process  may  be  modified  in  the  following  man¬ 
ner  : — A  saturated  solution  of  nitrate  of  soda  is  decomposed 
by  sulphuric  acid.  The  nitric  acid  of  the  nitrate  of  soda  is 
thus  set  free,  and  sulphate  of  soda  is  formed.  The  whole  is 
then  heated  in  vessels  of  stone  ware,  or  enamelled  iron,  and 
metallic  lead  is  introduced,  which  is  rapidly  dissolved  by  the 
nitric  acid.  The  nitrate  of  lead  thus  formed  is  immediately 
decomposed  by  the  sulphate  of  soda,  an  insoluble  sulphate  of 
lead,  and  nitrate  of  soda  being  the  result.  The  sulphuric 
acid  is  replenished  from  time  to  time,  until  all  the  lead  is 
dissolved,  when  the  liquid  nitrate  of  soda  is  drawn  off  to  be 
used  with  fresh  quantities  of  lead  and  sulphuric  acid  as 
before. 

The  sulphate  of  lead  is  next  decomposed  by  carbonate  of 
potash  and  nitrate  of  soda,  whereby  are  obtained  carbonate 
of  lead,  nitrate  of  potash,  and  sulphate  of  soda.  For  this 
purpose  25  pounds  of  sulphate  of  lead  are  added  to  a  satu¬ 
rated  solution  of  10  pounds  of  pearlash  in  water,  which  are 
changed  by  double  decomposition  into  carbonate  of  lead  and 
sulphate  of  potash.  The  solution  of  the  latter  is  separated 
from  the  insoluble  carbonate  of  lead,  and  is  then  decomposed 
by  the  addition  of  nitrate  of  soda,  i2|  pounds  being  added 
for  the  above  quantities  of  sulphate  of  lead  and  pearlash. 
The  result  is  the  production  of  saltpetre  and  Glauber  salt, 
which  are  separated  by  crystallisation. 

This  process  may  also  be  varied  as  follows  :  “  The  nitrate 
of  soda  may  be  first  decomposed  by  the  pearlash  by  boiling 
them  together,  the  result  being  nitrate  of  potash  and  carbon¬ 
ate  of  soda,  the  former  to  be  separated  by  crystallisation. 
The  carbonate  of  soda  is  then  employed  to  decompose  the 
sulphate  of  lead,  and  the  result  as  before  is  carbonate  of  lead, 
nitrate  of  potash,  and  sulphate  of  soda ;  or  the  nitrate  of 
soda,  the  sulphate  of  lead,  and  the  pearlash,  may  be  mixed 
together,  whereupon  a  triple  decomposition  will  take  place. 
The  carbonic  acid  of  the  pearlash  uniting  with  the  lead,  the 
nitric  acid  of  the  soda  with  the  potash,  and  the  sulphuric 
acid  of  the  sulphate  of  lead  combining  with  the  soda,  and 
forming,  as  before,  carbonate  of  lead,  nitrate  of  potash,  and 
sulphate  of  soda.” 

The  above  processes  it  must  be  confessed  are  very  in¬ 
genious. 


An  improved  means  of  giving  increased  strength  to  Paper. 

Thomas  Taylor. 

The  invention  consists  in  soaking  paper  (either  sized,  un¬ 
sized,  or  partially  sized)  in  a  concentrated  solution  of 
neutral  chloride  of  zinc,  either  warmed,  or  at  the  ordinary 
temperature  of  the  air.  The  solution  must  have  the  specific 
gravity  of  2100,  or  thereabouts,  when  it  will  have  the  con¬ 
sistence  of  syrup.  The  paper  to  be  treated  must  be  immersed 
in,  or  floated  on,  the  solution  until  it  is  fully  saturated  ;  it  is 
then  removed  and  washed  with  water.  If  it  is  desirable  to 
retain  a  portion  of  the  zinc  in  the  paper,  it  is,  after  being 
partially  washed,  immersed  in  a  weak  solution  of  carbonated 
alkali,  and  then  thoroughly  washed  in  water.  After  this 
treatment  it  will  be  found  that  the  paper  is  more  or  less 
changed,  has  contracted  in  volume,  become  more  dense,  less 
porous  and  much  stronger.  When  it  is  desired  to  produce 
a  more  complete  change,  the  solution  must  be  heated,  and 
the  temperature  may  be  varied  from  8o°  or  900  F.  to  2120, 
according  to  the  effect  desired.  The  change  is  completed 
when  the  paper  becomes  swollen,  and  apparently  dry,  as 
well  as  opaque  and  flaccid.  If  sheets  of  paper  saturated 
with  the  solution  be  pressed  together  and  ironed,  they  will 
become  permanently  united.  In  some  cases  the  patentee 
dissolves  cotton  fibre,  starch,  dextrine  or  gum  in  the  solution 


of  chloride  of  zinc,  or  he  adds  the  chlorides  of  tin,  calcium,  or 
magnesium  ;  but  the  paper  is  always  submitted  to  a  thorough 
washing  with  water. 

Paper  thus  treated,  assumes  more  or  less  the  toughness, 
semi-transparency,  and  general  appearance  of  parchment. 

Our  readers  will  remember  that  Mr.  Gaine  produced  the 
same  effect  on  paper  by  immersing  it  for  a  few  seconds  in 
oil  of  vitriol  diluted  with  half  its  volume  of  water.  The 
change  in  both  cases  is  no  doubt  essentially  molecular.  We 
should  like  to  know  whether  the  whole  of  the  chloride  of 
zinc  is  removed  in  the  washing. 


COBRESPOiNDEirCE. 


Modern  Theories  of  Chemical  Notation, 

To  the  Editor  of  the  Chemical  News. 

Sir,  — -  There  was  a  period  in  the  infant  days  of  chemical 
science,  when  facts  were  few  and  theories  but  crude,  and 
when  those  who  acknowledged  the  name  of  chemist  were 
masters  of  the  science  in  all  its  bearings.  Times,  however, 
have  changed,  and  chemistry  is  now  divided  into  numerous 
distinct  branches,  each  offering  a  wider  field  for  investigation 
than  did  the  parent  science  itself  in  its  earlier  stages. 

We  thus  have]chemists  organic  and  inorganic ;  chemists  who 
devote  their  attention  to  analysis,  scientific  and  commercial ; 
chemists  who  are  engaged  in  unravelling  the  mysteries  ot 
photography  and  kindred  sciences.  Again,  we  have  the 
manufacturing  branches,  in  which  we  find  chemists  labour¬ 
ing  to  improve  the  arts  of  dyeing,  brewing,  and  the  pre¬ 
paration  of  artificial  manures;  chemists  who  are  busy  in 
the  production  of  lead-  and  zinc-whites,  mineral  and  other 
pigments ;  in  converting  the  ammoniacal  liquors  of  gas-water 
into  sulphate  of  ammonia  for  the  manufacture  of  alum  and 
for  sale  to  the  agriculturist.  Indeed,  refuse  of  all  kinds  is 
sought  to  be  turned  to  account  by  men  who  depend  on 
chemistry  for  converting  things  of  little  or  no  value  into 
marketable  articles. 

Each  and  all  of  these  are  guided  in  their  labours  by  the 
facts  and  laws  left  ready  to  their  hands  by  the  scientific 
workers  who  have  gone  before.  It  is  therefore  necessary, 
when  utilitarian  views  are  thus  uppermost  in  the  minds  of 
the  many,  and  to  a  great  extent  justly  so,  that  an  occa¬ 
sional  glance  should  be  turned  to  the  first  principles  of  the 
science,  in  order  to  see  that  these  keep  pace  with  the  facts 
constantly  brought  to  light  by  more  practical  men. 

With  regard  to  organic  chemistry,  we  are  sufficiently 
active  in  this  direction;  scarcely  a  journal  appears,  but  we 
see  numerous  facts  given  to  the  world,  which  are  immediately 
ticketed  and  set  apart  by  those  who  devote  themselves  to 
their  classification,  arranging  them,  of  course,  according  to 
their  particular  views  of  the  subject. 

The  frequent  recurrence  of  difficulties  in  such  a  classi¬ 
fication,  has  given  rise  to  numerous  modifications  in  the  old 
views  of  chemical  science,  and  we  are  not  at  present  agreed 
amongst  ourselves,  as  to  which  of  these  should  be  preferred, 
for  although  we  may  allow  one  class  of  bodies  to  look  par¬ 
ticularly  well,  when  dressed  according  to  a  certain  fashion, 
yet  we  find  them  as  particularly  ill-looking  and  out  of  place 
when  an  arrangement  is  adopted  which  shows  to  advantage 
another  class  of  substances.  Yet  notwithstanding  this  un¬ 
satisfactory  state  of  theory  as  regards  organic  chemistry, 
we  cannot  too  highly  appreciate  the  untiring  labour  of  those 
who  devote  time,  energy,  and  attention,  to  the  study  of  the 
groupings  of  the  thousand  and  one  acids,  bases,  alcohols, 
and  aldehydes  at  present  known  through  that  branch  of  the 
science.  The  other  division  of  chemistry,  which  takes  cog¬ 
nisance  of  the  inorganic  world,  has  likewise  its  votaries, 
although  less  numerous  than  those  of  the  newer  and  ap¬ 
parently  more  fascinating  kingdom  governed  by  the  elements 
C  H  O  and  N.  In  the  old  study  of  the  relation  of  acids 
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to  metallic  oxides,  and  the  reaction  of  salts  upon  each  other, 
new  facts  are  yet  brought  to  light  which  are  of  sufficient 
interest  to  engage  the  attention  of  the  few  who  still  labour 
amongst  the  laws  governing  the  mineral  kingdom,  and  we 
have,  therefore,  some  theorists  who  are  just  as  busy  keeping 
watch  and  ward  over  these  facts  on  their  appearance,  as  is 
the  case  in  the  other  department. 

And  now,  sir,  what  is  the  relation  existing  between  these 
two  branches  of  the  same  science,  do  they  acknowledge  the 
same  fundamental  principles  ?  Are  the  elements  which  we 
assume  as  forming  the  basis  of  both,  governed  by  the  same 
laws  under  the  different  circumstances  in  which  we  find  them 
placed  by  the  different  experimenters  ?  To  this  we  must 
unhesitatingly  reply  in  the  affirmative,  and  yet  we  see  them 
under  such  apparently  irreconcileable  phases  as  almost  to  in¬ 
duce  a  doubt  as  to  the  reality  of  the  fact. 

The  explanation  of  this  must  be  sought  for  in  the  different 
manner  in  which  organic  and  inorganic  chemists  regard  the 
reactions  of  the  elements  and  chemical  changes  in  gene¬ 
ral.  The  existence  of  this  discrepancy  in  the  opinions 
formed  by  two  persons  viewing  general  phenomena  in 
different  lights,  becomes  more  evident  when  we  engage  their 
attention  on  one  in  which  we  can  place  the  theories  side  by 
side.  Take  for  example  water  :  - —  On  one  side  we  are  told 
that  water  is  the  protoxide  of  hydrogen,  and  that  its  formula 
is  HO ;  on  the  other  hand  we  hear  that  it  is  more  truly  re¬ 
presented  by  go,  or  two  particles  of  hydrogen  to  one  of 


oxygen ;  another  time  we  find  that  the  simplest  portion  recog- 

TT 

nised  is  a  combination  of  atoms  tabulated  thus,  tt202 

xi2 

This  is  one  of  the  examples  of  viewing  the  same  substance 
with  the  eyes  of  the  inorganic  and  organic  chemist.  No 
doubt  each  has  good  reason  for  giving  the  preference  to  one 
or  other  of  these  formula;,  but  that  such  diversity  of  opinion 
should  exist  seems  to  indicate  a  strange  want  of  understand¬ 
ing  respecting  the  basis  of  chemical  combination. 

Neither  can  we  compromise  matters  and  say  that  all  these 
forms  are  correct,  that  it  is  only  as  a  matter  of  convenience 
that  we  represent  water  under  these  different  phases,  just  as 
we  are  in  the  habit  of  writing  at  one  time  AmCl,  at  another 
NHfCl,  or  KCy  and  KC2N.  These  cases  are  quite  different, 
for  Am  —  Nil /.and  Cy  =  C2  N  ;  but  H  is  not  equal  to  H2,  neither 

can  2  (go)  be  strictly  formulated  by  g202  :  equal  this 

latter  might  be,  but  by  the  peculiarity  of  its  arrangement  it 
is  meant  to  represent  something  fundamentally  different,  and 


which  could  not  be  recognised  by  the  grouping  2 


We  have  then  this  question :  “  What  is  the  proper  way  of 
expressing  in  chemical  language  that  simplest  of  all  com¬ 
pounds,  water  ?  ”  In  the  answer  to  this  lies  the  clue  to  the 
solution  of  the  difference  we  now  observe  in  the  notation  of 
the  two  systems  of  Chemistry,  and  I  think  you  will  be  ready 
to  admit  the  incalculable  benefit  which  would  accrue  from  a  full 
ventilation  of  the  question  at  issue  between  the  partisans  of 
of  the  different  theories. 


* 

*  * 


To  the  Editor  of  the  Chemical  News. 

Sir,  —  A  report  has  become  almost  universally  diffused 
tending  to  the  disgrace  of  the  Chemical  Society.  As  I  can 
scarcely  believe  it  to  be  true,  I  think  it  right  to  give  the 
Society  the  opportunity  of  directly,  or  through  one  of  its 
members,  contradicting  it. 

It  is  said,  that  the  distinguished  chemist,  M.  Sainte  Claire 
Deville,  having  been  proposed  as  an  honorary  member,  was 
blackballed  from  a  personal  feeling  against  the  proposer, 
himself  one  of  the  most  brilliantly  successful  chemists  in 
Europe. 

Now,  Sir,  as  the  Chemical  Society  have,  ever  since  they 
existed,  shown  their  unwillingness  to  hurt  any  candidate’s 
feelings  by  blackballing  him,  even  when  such  candidate  was 


utterly  unknown  to  science  (as  may  be  seen  by  looking 
through  a  list  of  the  Fellows),  I  cannot  think  they  would 
commence  with  .such  a  man  as  M.  Sainte  Claire  Deville. 

Trusting  you  will  give  insertion  to  the  above  in  the  hopes 
of  some  light  being  thrown  upon  the  affair, 

I  am,  &c. 

Aluminium. 


Chemical  Notices  from  foreign  sources,  by  Dr.  T.  L.  Phipson. 

I.  MINERAL  CHEMISTRY. 

§*»ev5fic  Gravity  of  Vsi?f<mr§  at  very  Ifigli  'a’csijperaturef . 
—  The  determination  of  the  density  or  specific  gravity  of  va¬ 
pours  produced  by  bodies  whose  point  of  ebullition  surpasses  the 
temperature  at  which  glass  becomes  soft,  appeared  an  almost 
impossible  problem  in  the  actual  state  of  chemistry.  The 
highest  temperatures  in  the  experiments  of  Dumas  and  of 
Mitscherlich  for  the  determination  of  densities,  never  ranged 
above  5000  (Centigrade).  MM.  H.  Sainte  Claire  Deville  and 
L.  Troost1  have,  however,  succeeded  in  taking  the  densities 
of  several  vapours  at  very  high  temperatures,  by  conquering 
the  three  difficulties  which  arrested  former  experimentalists, 
viz.  the  nature  of  the  vessel  employed,  the  constancy  of  the 
temperature  employed,  and  thirdly,  the  estimation  of  this 
temperature. 

The  vessel  is  of  porcelain  ;  it  has  a  long  neck  which  can 
be  closed  when  required  by  the  flame  of  an  oxy-hydrogen 
blowpipe.  The  constant  temperature  at  which  the  density 
is  determined  is  produced  by  the  vapour  of  a  body  whose 
point  of  ebullition  is  much  higher  than  that  of  the  substance 
experimented  on. 

The  vapours  destined  to  furnish  this  constant  temperature 
are  produced  in  a  distillation  apparatus  of  iron,  which  the 
authors  have  already  described  (Comptes-Rendus,  xlv.  p.  821). 
The  substances  employed  to  effect  this  are  mercury  for  a 
temperature  of  3500,  sulphur  for  a  temperature  of  440°,  cad¬ 
mium  for  86o°,  and  zinc  for  10400  (Centigrade). 

As  to  the  temperature,  the  authors  have  avoided  the  diffi¬ 
culties  which  attend  its  exact  determination  by  operating 
comparatively,  and  in  precisely  the  same  conditions,  with  the 
substance  whose  density  it  is  required  to  know,  and  another 
substance  the  density  of  whose  vapour  is  known  with  cer¬ 
tainty.  MM.  Deville  and  Troost  have  preferred  to  compare 
their  operations  with  the  vapour  of  iodine,  as  the  great  weight 
of  this  vapour  renders  the  errors  of  weighing  much  smaller. 
Their  experiments  give  them,  directly,  the  relation  existing 
between  the  density  of  the  vapour  experimented  on  and  that 
of  the  vapour  of  iodine. 

The  following  results  have  been  obtained:  —  At  86o° 
(Centrigrade)  the  density  of  sulphur  vapour  is  2-2,  and  re¬ 
mains  about  the  same  at  a  temperature  of  1040°.  Thus,  the 
anomaly  which  was  supposed  to  exist  in  the  law  of  gaseous 
equivalents  concerning  sulphur  disappears :  when  the  density 
of  sulphur  vapour  is  taken  at  a  temperature  sufficiently  remote 
from  that  of  the  point  of  ebullition  of  sulphur,  the  results  are 
such  that  we  may  admit,  without  hesitation,  that  the  equiva¬ 
lent  1 6  of  sulphur  represents  1  volume  of  vapour,  as  the  equi¬ 
valent  8  of  oxygen  represents  1  volume  also. 

The  density  of  selenium  vapour  presents  the  same  pecu¬ 
liarities  as  the  preceding  :  at  86o°  it  is  =  8 ‘2  ;  at  10400  it  is 
=  6-37.  Theory  indicates  544 — a  difference  which  it  will 
require  further  experiment  to  elucidate. 

The  vapour  of  phosphorus  at  10400  is  4' 5.  Theory  gives 
4'4  in  admitting  that  1  equivalent  of  phosphorus  represents 

1  volume  of  vapour.  At  10400  the  density  of  cadmium 
vapour  is  3 '94.  By  theory  we  obtain  3 ’8  7  in  admitting  that 
the  equivalent  of  cadmium  represents  2  volumes  of  vapour. 

Bromide  of  aluminium  vapour  gave  18 '62,  theory  =  18 ‘5, 

2  volumes;  iodide  of  aluminium  vapour  gave  27-0,  theory  = 
27*8,  2  volumes.  These  numbers  were  calculated  by  means 
of  the  apparent  dilatation  of  air  or  iodine  vapour  in  porcelain 


1  Compies-Rendus,  xlix.  p.  Z39. 
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vessels,  which  do  not  sensibly  augment  in  volume  at  the 
highest  temperatures. 

Iridium — At  the  last  meeting  of  the  Academy  of  Sciences 
at  Paris,  M.  Pelouze'  presented  some  medals  struck  in  alloys 
of  iridium,  consisting  of :  i.  platinum  80,  iridium  20 ;  2. 
platinum  90,  iridium  10;  3.  platinum  95,  iridium  5.  These 
alloys  were  obtained  at  the  demand  of  M.  Jacobi,  of  St. 
Petersburg,  by  MM.  Sainte  Claire  Deville  and  Debray. 

The  alloys  in  question  can  be  rolled  cold,  and  are  easily 
tempered;  they  are  harder  than  gold  money  at  ^^tlis. 
This  degree  of  hardness,  and  their  capacity  for  resisting  aqua 
regia ,  augments  with  the  proportion  of  iridium.  They  are 
also  capable  of  receiving  a  fine  polish.  The  metals  were  ob¬ 
tained  from  a  platinum  ore  extracted  from  the  mines  of  Prince 
DemidofF,  at  Nijni-Tagilsk ;  this  ore  containing  platinum  92*55, 
iridium  7,  rhodium  0*45.  The  ore  itself  has  been  employed 
for  medals,  which  are  remarkable  for  their  tenacity. 

M.  Jacobi1 2  presented  to  the  Academy  a  bar  of  iridium 
weighing  267  grammes,  which  was  melted  by  MM.  Deville 
and  Debray  in  a  crucible  of  lime,  the  combustible  being  a 
mixture  of  hydrogen  and  atmospheric  air.  In  this  experi¬ 
ment  these  authors  substituted  hydrogen  gas  for  carburetted 
hydrogen  (or  common  gas),  which  they  employed  in  their 
experiments  on  platinum. 

M.  Regnault  has  determined  the  specific  heat  of  this  bar 
of  iridium,  and  has  found  that  the  law  of  Dulong,  which  de¬ 
termines  the  relation  existing  between  the  specific  heat  and 
atomic  weights  of  bodies  is  perfectly  applicable  to  iridium. 
Former  experiments  tended  to  prove  the  contrary  because 
they  wer  emade  with  impure  samples  of  the  metal  in  question. 

nie  ©ctahesiric  oligist  Vcsssvms.  —  The  presence 
of  crystals  of  oligist  in  the  crater  of  Vesuvius,  where  they 
appear  to  result  from  sublimation,  has  often  puzzled  chemists. 
Some  believe  these  crystals  to  have  been  formed  by  the  sub¬ 
limation  of  chloride  of  iron,  which  is  afterwards  decomposed 
into  oxide,  retaining  the  same  form.  Professor  Rammelsberg 3 
appears  to  have  nearly  solved  the  problem.  The  octahedrons 


of  Vesuvius  gave  him  on  analysis : — 

I.  II. 

Peroxide  of  iron  .  .  .  82-91  83*30 

Magnesia . 1300  13-41 

Oxide  of  copper  .  .  .  o  99  0-59 

Insoluble  portion  .  .  .  2-51  2-00 


ioo-oi  99*3° 


The  density  of  the  sample  I.  was  4*568,  and  that  of  sample 
II.  4*638.  Deducting  the  oxide  of  copper  and  the  insoluble 
portion,  these  figures  lead  to  the  formula  2  MgO,  3  Fe203  or 
3  MgO,  4  Fe203. 

By  heating  together  common  salt  and  sulphate  of  iron, 
crystals  of  oligist  are  formed,  and  if  the  crucible  be  hermeti¬ 
cally  closed,  magnetic  oxide  of  iron  in  the  form  of  a  black 
powder  is  produced. 

Magnetic  oxide  can  also  be  obtained,  according  to  M. 
Rammelsberg,  by  heating  to  redness  some  protochloride  of 
iron  in  a  glass  tube,  in  presence  of  a  current  air  and  watery 
vapour.  A  black  mass  sublimes,  which  has  a  crystalline  and 
at  the  same  time  cavernous  aspect,  and  which  is  nearly  pure 
magnetic  oxide.  Chloride  of  iron  and  chloride  of  magnesium 
being  heated  in  the  same  conditions,  Professor  Rammelsberg 
obtained  another  black  mass,  which,  after  washing  with  water 
and  acetic  acid,  gave  the  composition  : — 


Peroxide  of  iron  .  .  .  67  46  69.00 

Protoxide  of  iron  .  .  .  14*42  12 *43 

Magnesia . 17.94  16-69 

99I3  98T2 


This  analysis  conducts  us  to  the  formula  3  (MgO,  FeO), 
2  Fe203.  The  author  explains  by  this  experiment  the  pro¬ 
duction  of  the  Vesuvian  octahedrons,  and  proposes  for  them 
the  mineralogical  name  magnoferrite. 


1  Comptcs-Rcndus ,  Dec.  5,  1859. 

a  Ibid. 

3  Pogg.  Annalen,  civ.  p.  497;  and  Comptcs-Rcndus,  xlix.  p.  218. 


II.  ORGANIC  CHEMISTRY. 

Mew  Colouring  Matter.  —  M.  Horace  Koechlin  1  an¬ 
nounces  that  he  has  succeeded  in  obtaining  a  new,  and,  to  all 
appearance,  very  important  red  colouring  matter,  by  adding 
an  acid  (in  preference  hydrochloric  acid)  to  a  mixture  of 
aniline  and  common  pyroligneous  acid.  Wood-tar  produces 
the  same  result  as  pyroligneous  acid,  which  proves  that 
acetic  acid  has  nothing  to  do  with  the  production  of  the  co¬ 
lour.  The  substance  obtained  by  M.  Kcechlin  somewhat 
resembles  that  lately  introduced  into  commerce  by  M.  Frank, 
and  which  has  been  called  fuchsine ;  it  is  as  yet,  however, 
little  known. 

Wiitta-Perciia. — Professor  Bleekrode 2  has  lately  presented 
to  the  Societe  <T Encouragement  pour  /’ Industrie  Nationale  an 
interesting  Notice  on  gutta-percha.  ,  In  the  Annales  des 
Sciences  Naturettes,  Botanique ,  vol.  vii.  p.  220,  M.  Bleekrode 
has  shown  that  the  commercial  prices  of  this  useful  substance 
vary  exceedingly.  In  the  markets  of  Amsterdam,  in  1857, 
they  ranged  from  7 d.  to  2 s.  9 d.  the  kilogramme  (about  2lbs. 
English)  on  some  234,975  kilogrammes  imported  from  the 
Dutch  possessions  of  the  East  Indies.  The  consumption  of 
gutta-purcha  is  increasing  daily.  “  In  the  Dutch  posses¬ 
sions,”  according  to  the  author,  “  the  exportation  increases 
daily,  whilst  the  imprudent  manner  of  collecting  the  sub¬ 
stance  from  the  Isonandra-percha  (at  Singapore,  an  English 
possession)  is  gradually^ diminishing  the  production :  in  cut¬ 
ting  down  an  Isonandra  ( Njeto )  of  1  metre  50  in  circum¬ 
ference,  160  grammes  only  are  collected;  whereas  a  tree 
that  is  only  90  centimetres  in  circumference  furnishes  at 
each  bleeding,  in  the  rainy  season,  79  grammes,  and  in  the 
dry  season  138  grammes;  being  a  total  in  one  year  of  217 
grammes.” 

Another  plant  of  the  same  variety,  Sapota  Mulleri,  also 
furnishes  a  species  of  gutta-percha,  which  has  been  already 
tested  in  industry ;  it  is  collected  easily  without  sacrificing 
the  tree.  The  trunk  is  partially  or  totally  encircled  by  a 
kind  of  clay  basin,  which  collects  the  juice  exuding  from  the 
incisions.  At  Surinam,  this  milky  juice  becomes  solid  in  six 
hours.  By  testing  it  with  alcohol,  the  author  obtained  from 
a  specimen  of  this,  which  was  rather  spoiled  during  the 
voyage,  14*28  per  cent  of  pure  white  gutta-percha. 

Metals  la  the  mood.  —  M.  B e champ 3,  of  Montpellier, 
has  communicated  to  the  Academy  of  Sciences  at  Paris  the 
results  of  some  new  analyses  of  blood,  made  with  a  view  of 
ascertaining  whether  certain  metals,  such  as  manganese,  cop¬ 
per,  lead,  &c.  entered  into  its  normal  composition.  He  ar¬ 
rives  at  a  negative  conclusion,  and  asserts  that  these  metals 
are  only  found  accidentally  in  the  blood,  and  do  not  consti¬ 
tute  essential  elements  of  its  composition.  It  has  been  shown 
long  ago,  that  iron  is  an  essential  element  of  this  fluid  ;  and, 
some  years  back,  Dr.  Hannon,  professor  of  botany  at  Brus¬ 
sels,  showed  that  the  blood  contains  manganese,  a  discovery 
that  has  been  since  confirmed  by  other  chemists.  What 
proof  have  we  then  that  M.  Bechamp’s  analyses  be  the  rule 
and  not  thAexception  ? 

III.  chemical  analysis. 

Oxide  of  Copper  for  Organic  Analysis.  —  Pure  oxide  of 
copper  employed  for  organic  analysis,  is  generally  obtained 
by  the  calcination,  in  copper  vessels,  of  nitrate  of  copper.  In 
this  manner,  not  only  all  the  nitric  acid  is  lost,  but  the  abun¬ 
dance  of  nitrous  vapours  renders  the  operation  disagreeable 
and  unwholesome.  MM.  Vogel  and  Reischauer  4  propose  a 
new  preparation,  as  follows  :  —  A  solution  of  ammoniacal 
nitrate  of  copper  heated  to  boiling  point  deposits  black  oxide 
of  copper,  whilst  ammonia  is  evolved  and  neutral  nitrate  of 
ammonia  remains  in  solution.  An  excess  of  copper  is  there¬ 
fore  dissolved  in  nitric  acid,  the  solution,  filtered  or  decanted 


1  Repertoire  de  Chitnie,  No.  iz,  1859. 

2  Bulletin  de  la  Society  d'  Encouragement. 

3  Comptes-Rendus,  Dec.  5,  1850. 

1  D’Ingler’s  Polytechnisches  Journal ,  cliii.  p.  197. 
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off,  is  divided  into  two  equal  portions.  To  one  of  these, 
liquid  ammonia  is  added  until  the  precipitate  which  forms,  is 
redissolved,  and  a  clear  blue  liquid,  zAzH3,  CuO,  Az05,  is 
obtained  .The  other  portion  is  then  poured  in.  A  blue  basic 
salt  is  precipitated,  but  enough  ammonia  remains  in  solution 
to  transform  this  basic  salt  into  oxide  of  copper  when  the 
liquid  is  heated  to  boiling.  The  ebullition  takes  place  in  the 
sand-bath,  and  black  oxide  of  copper  is  deposited  rapidly. 
The  neutral  nitrate  of  ammonia  which  remains  in  solution 
contains  however  a  little  copper,  which  gives  it  a  blue  tint. 
The  metal  is  separated  by  sulphuretted  hydrogen,  and  by 
evaporation  the  clear  liquid  furnishes  pure  nitrate  of  am¬ 
monia,  a  salt  frequently  employed  for  refrigerant  mixtures. 

Defection  of  Picric  Aciu  in  Beer. —  Picric,  or  carbazotic 
acid,  has  often  been  employed  to  give  a  bitter  taste  to  beer, 
and  so  economise  the  quantity  of  hop.  M.  Dore  1  informs  us 
that  Lassaigne’s  test  will  detect  in  beer  the  presence  of 
jg—ths  of  picric  acid.  It  consists  in  adding  subacetate  of 
lead  and  animal  charcoal  to  the  beer  in  question,  and  shaking 
the  mixture  thoroughly.  When  the  liquid  has  remained 
quiet  for  a  little  while,  if  the  beer  is  pure  it  will  be  seen  quite 
devoid  of  colour;  but  if  even  a  very  slight  quantity  of  picric 
acid  has  been  added  to  it,  the  liquid,  after  the  above  opera¬ 
tion,  will  not  lose  its  yellow  colour. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Sir, — As  one  who  has  had  a  somewhat  extensive  acquaintance 
with  chemists  and  druggists  for  many  years,  I  firmly  believe  that 
a  publication  bringing  before  them  new  preparations,  and  giving 
trade  hints  and  helps,  would  be  warmly  supported  by  them  ;  and 
I  hope  a  good  portion  of  the  Chemical  News  will  be  devoted 
to  this  purpose.  Will  you  give  insertion  to  the  following  in 
your  Notes  and  Queries? — After  making  the  underwritten  pre¬ 
scription,  and  allowing  it  to  stand  a  few  hours,  crystals  are  freely 
formed — (the  patient  tells  me  thatshehas  had  it  made  up  to  remain 
perfectly  clear).  What  are  those  crystals  ?  and  how  are  they 


formed  ? 
II 


Sodse  Sulphat.  . 
Magnes.  „ 

Ferri  „ 

Liq.  Calcii  Chiorid. 
Aqua?  Font,  ad  . 


5> 

3ss. 


ai- 

•3ij. 

gviij. — Ft.  Mist. 


An  answer  will  oblige. — J.  R. 


[The  crystals  are  most  likely  sulphate  of  lime.  Their  formation 
may  depend  a  little  on  the  order  in  which  the  ingredients  are 
mixed.  The  sulphates  should  first  be  dissolved  in  the  whole 
quantity  of  cold  water,  and  then  the  chloride  of  calcium  may  be 
added. — Ed.] 


Detection  anti  estimation  of  small  quantities  of  Dead 

In  the  presence  of  other  metals. — The  separation  of  lead 
from  its  solutions  and  from  other  metals  by  means  of  chromate 
of  potass,  does  not  appear  to  have  attracted  the  attention  of  ana¬ 
lytical  chemists  to  the  extent  which  it  merits,  judging  from  the 
published  special  methods  of  analysis  which  include  the  deter¬ 
mination  or  detection  of  that  metal. 

There  are  frequent  instances  in  which  the  chromate  of  potassa 
offers  considerable  advantage  as  a  precipitant  of  lead  over  hydro- 
sulphuric  or  sulphuric  acids,  the  two  reagents  in  general  use, 
more  particularly  for  the  detection  of  minute  quantities. 

The  efficiency  of  this  reagent  is  moreover  much  increased  by 
the  circumstance  that  chromate  of  lead  is  all  but  insoluble  in 
acetic  acid.  It  is  indeed  one  of  the  most  insoluble  of  the  lead 
salts,  and  has,  therefore,  claim  to  superiority  over  the  more  solu¬ 
ble  sulphate;  whilst  the  scarcity  of  insoluble  chromates  renders 
chromate  of  potassa  valuable  for  effecting  the  separation  of  lead 
from  other  metals  in  cases  where  the  reagents  referred  to  are  in¬ 
applicable.  The  precipitation  of  lead  in  the  presence  of  copper, 
for  example,  is  more  readily  effected  by  the  addition  of  bichro  ¬ 
mate  of  potassa  to  an  acetic  solution ;  a  trace  of  lead  which  would 
otherwise  escape  detection  is  rendered  evident  after  a  time  by  the 
deposition  of  the  characteristic  yellow  precipitate. 

Bichromate  of  potassa  in  the  presence  of  free  acetic  acid  is  also 
applicable  as  a  means  of  separating  small  quantities  of  lead  from 
zinc  (i.e.  in  the  analysis  of  the  spelters  of  commerce).  The  pre¬ 
cipitation  of  lead  by  liydrosulphuric  acid  from  the  hydrochloric 
solution,  is  at  times  anything  but  satisfactory,  the  solubility  of 
the  sulphide  of  lead  in  the  excess  of  hydrochloric  acid  which 
must  be  employed  to  prevent  the  precipitation  of  the  zinc  is 
sufficient  to  lead  frequently  to  the  belief  that  lead  is  absent  when 
it  really  exists  in  the  spelter  to  a  very  appreciable  amount.  (It 
may  be  observed  that  this  liability  to  error,  in  the  use  of  hjffiro- 
sulphuric  acid,  is  not  nearly  so  great  when  nitric  acid  is  em¬ 
ployed). 

If  much  bismuth  be  present  in  the  substance  under  examina¬ 
tion,  some  chromate  of  bismuth  will  be  precipitated,  together 
with  the  lead.  In  such  instances  the  separation  of  the  two 
metals  must  be  effected  by  a  special  method. 

The  chromate  of  lead  when  freshly  precipitated  from  a  cold 
solution  is  sometimes  difficult  to  separate  perfectly  from  the 
liquid  by  filtration ;  this  is  not  the  case,  however,  if  the  precipi¬ 
tate  is  allowed  to  stand  for  some  time,  or  if  it  is  produced  in  a 
hot  solution. 

The  most  accurate  way  of  determining  the  weight  of  minute 
quantities  of  lead  precipitated  as  chromate,  is  to  convert  the 
metal  finally  into  sulphate.  For  this  purpose  the  chromate  is 
dissolved  in  a  little  hot  dilute  hydrochloric  acid;  a  small  cos¬ 
tal  of  tartaric  acid  is  added,  and  the  solution,  rendered  alkaline 
by  ammonia,  is  treated  with  liydrosulphuric  acid,  or  mixed  with 
a  few  drops  of  sulphide  of  ammonium.  The  sulphide  of  lead 
thus  obtained  is  washed  and  converted  into  sulphate  by  the 
usual  method. 

Chemical  Department,  Woolwich. 


Determination  of  Phosphates  in  Soils,  &c.  —  SlR, — Can 
you  or  any  of  your  readers  give  me  a  good  and  easy  process  for 
the  estimation  of  phosphates  in  soils  and  the  ashes  of  plants? 
All  the  processes  given  in  books  are  complicated  or  not  satisfac¬ 
tory,  and  it  may  be  some  of  your  readers  may  know  of  better 
which  they  will  be  glad  to  communicate. — H.  JD. 

Syrup  of  foaiiie  of  iron — Sir, — A  few  weeks  ago  I  made 
some  syrup  of  iodide  of  iron  in  the  usual  way,  which  looked  very 
nice,  but  was  perhaps  a  little  greener  than  usual.  When,  how¬ 
ever,  I  come  to  dilute  the  syrup,  in  making  a  mixture  there 
always  falls  a  precipitate  of  small  bright  yellow  crystals.  What 
can  these  be  ?  I  am  afraid  to  use  it  in  dispensing  until  I  know. 
B.  G. 


LABORATORY  MEMORANDA. 


To  Gild  Aluminium — Digest  a  weak  solution  of  chloride  of 
gold  with  a  little  excess  of  lime  for  twenty -four  hours.  Well 
wash  the  precipitate  of  aurate  of  lime  and  lime,  and  then  treat  it 
at  a  gentle  heat  with  a  solution  of  hyposulphite  of  soda.  The 
filtered  solution  can  be  used  for  gilding  without  the  help  of  a 
battery.  The  aluminium  must  be  previously  freed  from  any 
oxide  by  successive  washings  with  potash  and  pure  nitric  acid. 


1  La  Science  pour  Tons,  Dec.  i,  1859. 


ANSWERS  TO  CORRESPONDENTS. 


A  Novice. — 1.  The  processes  “are  equally  efficacious  for  the  extraction 
of  the  virtue  from  the  Sarsaparilla.”  That  made  by  the  second  method 
would  keep  best  —  but  it  is  not  a  decoction,  z.  It  would  not  spoil  for  a 
week  or  two,  if  kept  in  a  bottle  quite  full,  and  well  corked.  Left  open  to 
the  air,  most  decoctions  and  infusions  will  spoil  within  a  week  in  winter, 
and  two  days  in  summer,  and  sometimes  in  much  less  time.  3.  An  ounce 
of  rectified  spirit  to  the  pint  would  probably  answer,  but  it  would  be 
absurd  to  add  it  to  any  other  than  a  concentrated  infusion  or  decoction. 

Prescription.— If  not  directed,  “  or  to  saturation,”  the  dispenser  would 
have  no  right  to  put  more  than  the  quantity  of  alkali  written.  Citric 
acid  is  now  often  prescribed  in  excess. 

X.  Y.  Z.-We  cannot  undertake  to  recommend  wholesale  houses.  Our 
correspondent  must  find  his  market  for  himself. 

A  Junior _ It  is  got  rid  of  perfectly  by  boiling,  but  this  boiling  must  be 

continued  for  some  time. 

M.  P.  S.— (London.)  To  answer  your  question  might  subject  us  to 
trouble  which  we  do  not  care  to  incur,  but  the  fact  is  as  stated  in  the  note. 
It  would  be  difficult,  if  not  impossible,  to  detect  the  fraud,  which  perhaps 
increases  the  criminality. 

Ph. — The  oil  will  always  separate,  and  the  mixture  must  be  shaken 
before  it  is  used. 

M.B _ Chloric  Ether,  so  called,  is  not  an  ether,  but  a  solution  of 

chloroform  in  spirit.  It  is  kept  of  various  strengths,  there  being  as  yet  no 
recognised  formula.  Mr.  Haselden  has  shown  that  a  mixture  of  one  part 
chloroform  and  nine  parts  spirit  is  the  most  convenient  to  employ. 

W.  J.  S. — Try  the  yellow  prussiate  and  pernitrate  of  iron. 

***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office ;  iz  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 
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Remarks  on  Parkes's  Method  for  the  Estimation  of  Copper 
by  means  of  Cyanide  of  Potassium,  toy  ether  with  a  brief 
Review  of  the  Modes  usually  adopted  for  the  Determina¬ 
tion  of  Copper,  by  Frederick  Field. 

[first  part.] 

In  one  of  the  numbers  of  the  Mining  Journal,  in  the  year 
1 85 1;  Mr.  Parkes  published  a  method  for  the  volumetric 
determination  of  copper,  by  means  of  a  standard  solution 
of  cyanide  of  potassium.  The  process  is  so  well  known, 
and  has  been  so  generally  adopted,  that  a  detailed  ac¬ 
count  of  the  modus  operandi  would  be  unnecessary.  The 
substance  containing  copper’is  dissolved,  ammonia  added 
in  excess,  and  solution  of  the  cyanide  dropped  carefully 
into  the  dark  blue  liquid  until  the  colour  disappears. 

Towards  the  latter  stage  of  the  process,  however,  the 
decolorisation  is  not  very  distinct,  the  solution  assuming 
a  delicate  violet  tint,  which  fades  very  gradually,  leaving 
at  length  the  liquid  destitute  of  colour.  Great  caution 
and  considerable  practice  are  required  to  determine  the 
necessaiy  amoimt  of  cyanide.  There  can  be  no  doubt 
that  it  is  requisite  to  allow  the  liquid  to  stand  for  some 
time  (a  quarter  of  an  hour  or  twenty  minutes)  towards 
the  close  of  the  operation ;  and  if  the  colour  is  not  ex- 
elled  after  that  period  a  few  drops  more  cyanide  must 
e  added,  the  flask  well  agitated,  and  the  solution  once 
more  left  at  rest.  Indeed,  it  is  always  safer  to  leave  a 
very  slight  tint,  as  it  disappears  after  the  lapse  of  twelve 
or  fourteen  hours.  Since  the  publication  of  Mr.  Parkes’s 
method,  I  have  made  considerably  more  than  fifteen  thou¬ 
sand  estimations  of  copper  by  the  cyanide  process,  com¬ 
paring  it  with  many  other  well-known  modes  of  deter¬ 
mination,  in  order  to  test  its  accuracy,  and  to  observe 
the  influence  which  solutions  of  other  metallic  oxides 
possess  when  in  conjunction  with  that  of  oxide  of  copper. 

In  the  case  of  copper  ores,  containing  copper  either 
combined  with  sulphur,  as  disulphide  or  protosulphide ; 
with  sulphuric  acid,  as  brochantite  or  cyanose;  with  oxy¬ 
gen,  as  suboxide  or  protoxide  ;  with  carbonic  acid,  as  the 
blue  and  green  basic  carbonates;  with  chlorine,  as  ataca- 
mite ;  with  phosphoric  acid,  as  tagilite,  &c. ;  as  arsenide 
in  Domeykite  or  algodonite ,  and  with  arsenic  or  arsenious 
acid,  provided  no  iron  be  present ;  in  alloys  of  copper  and 
tin  or  copper  and  antimony;  double  sulphides  of  copper 
and  iron,  either  as  yellow  or  blue  pyrites,  the  copper  can 
be  estimated  with  exactness  by  cyanide  of  potassium. 

Now,  in  all  copper  ores  containing  iron,  it  is  far  better 
to  add  the  cyanide  to  the  ammoniacal  solution,  without 
filtering  off  the  suspended  peroxide  of  iron.  Every  chemist 
knows  with  what  tenacity  this  oxide  holds  an  ammoniacal 
solution  of  copper.  Even  after  several  hours  washing 
with  warm  liquid  ammonia,  the  copper  cannot  be  sepa¬ 
rated  ;  and  although  the  liquid  may  pass  through  colour¬ 
less,  on  rewashing,  after  a  day  or  two,  the  filtrate  will 
have  a  decided  blue  tint.  The  test  first  proposed,  I 
believe,  by  Mr.  Warington  (and  which,  decidedly,  is  the 


most  delicate  one  for  the  presence  of  copper  which  w'e 
possess),  viz.  ferro-cyanide  of  potassium,  never  fails  to 
show  the  presence  of  copper  in  the  peroxide  of  iron,  even 
when  hydro-sulphuric  acid  or  ammonia  are  unable  to 
detect  it.  If  a  small  quantity  of  copper  with  a  large 
excess  of  iron  be  dissolved  in  nitric  acid,  a  considerable 
quantity  of  ammonia  added,  and  the  two  metals  separated 
by  filtration,  after  washing  for  several  days,  on  taking  a 
small  portion  of  the  oxide  of  iron,  dissolving  in  hydro¬ 
chloric  acid,  adding  ammonia  and  filtering,  a  drop  of  the 
ferrocyanide  added  to  the  filtrate  in  a  white  capsule,  is 
sure  to  give  a  pink  stain  on  the  porcelain,  when  the  excess 
of  ammonia  has  been  expelled  by  a  gentle  heat.  There 
is  no  need  whatever  for  filtering  off  the  oxide  of  iron,  and 
the  estimation  of  copper  can  be  effected  in  a  very  satis¬ 
factory  manner  without  undergoing  filtration. 

In  copper  slags,  for  example,  which  generally  contain 
from  0*2  to  o-8  per  cent,  of  copper,  and  from  40  to  50 
per  cent,  of  iron,  it  is  impossible  to  determine  the  former 
metal,  with  any  degree  of  accuracy,  by  the  addition  of 
ammonia  and  subsequent  filtration.  Cyanide  of  potas¬ 
sium  added  to  the  liquid  in  which  the  oxide  of  iron  re¬ 
mains  suspended,  is  capable  of  estimating  the  amount  of 
copper  with  considerable  exactness.  A  rim  of  liquid, 
more  or  less  blue,  gradually  appears  above  the  precipitating 
oxide,  a  few  drops  of  the  standard  decolorising  solution 
are  added,  the  whole  well  agitated,  and  allowed  to  rest, 
until  the  clear  liquid  reappears.  If  still  strongly  co¬ 
loured,  more  cyanide  is  required,  and  this  operation  is 
continued  until  the  liquid  has  a  pale  violet,  or  rather, 
rose-coloured  tint.  It  is  then  left  for  some  time,  and  if 
the  shade  do  not  seem  to  fade,  a  small  quantity  more  is 
added.  The  result  of  numerous  estimations  prove,  that 
small  quantities  of  copper  can  be  determined  very  suc¬ 
cessfully  by  this  means ;  and  when  several  slags  or  other 
metallurgic  products  have  to  be  examined,  the  method  is 
very  convenient,  as,  while  the  oxide  of  iron  is  subsiding 
in  one  flask,  another  assay  can  be  undergoing  decolori¬ 
sation  from  the  burette,  and  so  on. 

In  order  to  test  the  accuracy  of  the  process,  two  or 
three  experiments  may  be  cited  from  among  a  great  many 
which  have  been  made.  A  mineral  containing  simply 
sulphur,  iron,  and  copper,  with  a  little  quartz,  gave  in 

five  determinations :  — 

3 1 ’4  per  cent.  Cu. 

3r5  „  » 

3r3  »  » 

3r4  »  » 

3r4  »  » 

or  a  mean  percentage  of  31*4. 

Four  estimations  were  made  by  precipitating  the  cop¬ 
per  from  the  solution  of  its  oxide  in  hydrochloric  acid,  by 
means  of  metallic  iron  :  — 

31-38  per  cent.  Cu. 

3i*42  >*  ” 

3r47  »  » 

3r44  >'  » 

Mean  31  -427. 

Two  determinations  were  effected  by  the  precipitation 
of  the  copper  as  sulphide  by  means  of  liydrosulphuric 
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acid,  and  subsequently  weighing  as  protoxide  in  the  usual 
manner :  — 

Cu  calculated  from  CuO  31*384 
?>  >y  »  >>3*  402, 

Mean  31*393. 

These  experiments  prove  that  copper  may  be  estimated 
with  considerable  exactness  by  means  of  cyanide  of  potas¬ 
sium. 

In  each  determination,  50*000  grains  of  mineral  were 
taken,  and  the  solution  of  cyanide  formed  by  dissolving 
1300  grains  of  the  salt  in  four  pints  of  water.  A  solu¬ 
tion  of  this  strength  may  be  kept  many  days  without  un¬ 
dergoing  decomposition,  although  it  is  always  better  to 
make  a  preliminary  experiment,  from  time  to  time,  in 
order  to  see  that  the  standard  is  the  same. 

In  alloys  of  tin  and  copper,  the  copper  may  be  deter¬ 
mined  without  difficulty. 

In  alloys  of  antimony  and  copper ,  the  copper  can  be 
estimated  with  ease. 

In  the  case  of  arsenic  and  copper ,  the  latter  metal  can 
be  determined  very  readily.  A  specimen  of  Domeykite , 
given  to  me  by  its  discoverer,  M.  Domeyko,  yielded  by 
this  process  71*6  Cu,  M.  Domeyko  finding  7 1  -64,  and 
theoretically,  71*91  (Cu6As),  And  it  may  here  be  re¬ 
marked  that  the  cyanide  of  potassium  does  not  in  any 
way  interfere  with  the  estimation  of  the  arsenic.  In 
fact,  it  rather  facilitates  the  determination,  as  the  wash¬ 
ing  of  the  arseniate  of  ammonia  and  magnesia  (2Mg.  0. 
NII4O.  As05  -f-HO)  is  more  easily  effected  from  the  am- 
moniacal  cyanide  of  copper  than  from  the  solution  of 
cupric  oxide  in  the  volatile  alkali.  When  arsenic  acid 
and  copper  exist  together  in  a  liquid,  the  addition  of 
ammonia  in  excess  still  holds  them  both  in  solution,  and 
when  sulphate  of  magnesia  is  added,  the  ammonio-mag- 
nesian  arseniate  is  precipitated.  It  very  seldom  happens 
that  this  precipitate  can  be  entirely  freed  from  copper 
even  by  prolonged  washing.  If  the  arsenic  exists  in 
in  large  quantity,  a  resolution  of  the  arseniate  in  hydro¬ 
chloric  acid,  and  reprecipitation  by  ammonia,  is  almost 
always  imperative,  But,  by  the  addition  of  cyanide  of 
potassium  to  the  ammoniacal  liquid,  as  described  above, 
until  the  blue  colour  disappears,  sulphate  of  magnesia 
causes  a  precipitate  which  can  readily  be  washed  free 
from  copper,  as  the  cupro-cyanide  of  ammonium  is  far 
more  readily  removed  than  the  blue  compound.  In  this 
case,  therefore,  two  precipitations  are  avoided.  It  must 
not  be  forgotten,  however,  that  when  iron  is  present,  as 
well  as  arsenic  and  copper,  cyanide  of  potassium  fails  to 
determine  the  amount  of  the  latter. 

Arsenic  acid  is  produced  by  the  solution  in  acids,  ar¬ 
seniate  of  iron  is  formed,  and  this  compound  being  soluble 
in  ammonia,  forming  a  brown  liquid,  of  course  vitiates 
the  result  Mr.  Parkes  proposes  the  addition  of  sulphate 
of  magnesia  to  the  ammoniacal  solution,  previous  to  the 
application  of  the  cyanide,  by  which  means  the  double 
arseniate  of  magnesia  and  ammonia  is  formed  as  well  as 
oxide  of  iron.  This  mode  of  procedure  I  have  found  to 
answer  very  well. 

Alloys  of  Copper  and  Zinc .  Cyanide  of  potassium 
is  valueless  for  the  determination  of  copper  when  zinc  is 
present.  More  of  the  standard  solution  is  required,  the 
excess  depending  upon  the  quantity  of  zinc  which  may 
exist.  All  kinds  of  brass,  &c.  cannot,  therefore,  be  ex¬ 
amined  by  this  process  for  the  amount  of  copper  they 
may  contain.  When  cyanide  of  potassium  is  added  to 
an  ammoniacal  solution  of  the  oxides  of  zinc  and  copper, 
two  beautiful  crystalline  compounds  are  produced.  One 
of  these  compounds  appears  in  the  form  of  large  light  blue 


crystals  belonging  to  the  regular  system ;  the  other  of 
snow  white  needles  of  great  lustre.  Both  are  perfectly 
insoluble  in  water,  and  have  not,  I  believe,  been  thoroughly 
examined. 

Alloys  of  Silver  and  Copper.  The  presence  of  silver 
also  prevents  the  estimation  of  copper.  In  fact,  in 
an  ammoniacal  solution  of  these  metals,  the  cyanide  of 
potassium  seems  to  form  compounds  with  the  silver  in 
preference  to  the  copper.  Cupro-cyanide  of  ammonium 
is  decomposed  by  silver  salts.  When  hydrocyanic  acid 
or  a  soluble  cyanide  is  added  to  a  solution  of  a  salt  of 
copper  in  a  considerable  excess  of  ammonia,  until  the 
liquid  is  perfectly  colourless,  the  addition  of  nitrate  of 
silver  restores  the  deep  blue  colour,  and  an  argento- 
cyanide  of  silver,  or  of  silver  and  copper,  is  formed. 
There  are  a  great  variety  of  beautiful  compounds  consist¬ 
ing  of  silver,  copper,  cyanogen,  and  ammonium,  which 
have  not  been  examined — one  especially  can  be  produced 
by  very  careful  evaporation,  in  splendid  dark  blue  octa- 
hedra,  having  great  lustre,  and  containing  more  than  60 
per  cent,  of  silver.  Another  compound  separates  in  pearly 
scales  containing  a  larger  proportion  of  copper. 

Both  nickel  and  cobalt  interfere  greatly  with  the  de¬ 
termination  of  copper  by  cyanide  of  potassium. 

Manganese  and  Copper.  Mr.  Parkes  informs  us  that 
manganese  interferes  with  the  estimation  of  copper, 
but  its  action  may  be  prevented  by  using  the  carbonate 
of  ammonia  instead  of  the  caustic  alkali,  and  boiling  for 
some  time.  This  may  prevent  the  interference  of  man¬ 
ganese  to  some  extent,  but  the  results  I  have  always 
found  to  be  more  or  less  vitiated,  and  that  in  a  very  re¬ 
markable  manner.  It  will  be  observed  that  in  the  above 
solutions  of  other  metals  with  copper,  an  excess  of  cyanide 
has  to  be  employed,  and  this  is  easily  accounted  for,  as 
the  oxides  of  zinc,  silver,  cobalt,  and  nickel,  are  soluble 
in  ammonia,  and  thus  they  exert  an  action  more  or  less 
intense  upon  the  cyanogen,  preventing  that  element  from 
combining  directly  and  entirely  with  the  copper.  But 
in  the  case  of  oxide  of  manganese,  less  cyanide  is  required 
instead  of  more  as  with  the  other  metals.  Thus,  for  in¬ 
stance,  if  1 000  grain  measures  of  solution  decolorise  5 
grains  of  copper,'  1 200  or  1300  are  requisite  to  decolorise 
5  of  copper  with  3  of  zinc,  or  silver,  or  nickel,  but  not 
more  than  800  or  900  are  necessary  to  decolorise  the 
same  quantity  of  copper  when  an  equal  amount  of  man¬ 
ganese  is  present.  The  free  carbonate  of  potash  in  the 
commercial  cyanide  of  potassium  precipitates  partially 
the  oxide  of  manganese  from  its  ammoniacal  solution,  or 
the  result  would  be  still  more  striking.  Two  experi¬ 
ments  may  be  cited,  one  was  made  upon  an  artificial 
compound  of  5*00  grains  of  copper,  and  5*00  grains  of 
peroxide  of  manganese,  and  the  other  upon  a  mineral 
which  I  described  some  time  ago  in  the  Chemical 
Gazette  a  double  silicate  of  manganese  and  copper,  con¬ 
sisting  of : — 


Water  . 

Protoxide  of  copper 
Peroxide  of  manganese 
Silica  . 


.  16-09 

.  27*00 
.  34*41 
.  22*i6 

99-66 


In  the  first  instance  894  grains  decolorised  the  liquid 
perfectly,  no  change  in  appearance  took  place  after  some 
weeks  standing.  Now,  as  1000  grains  solution— 5  *oo 
copper,  894  grains=4*47  copper,  making  an  apparent 
loss  of  more  than  1  o  per  cent,  of  that  metal. 

In  the  second  case,  the  numbers  seen  in  the  analysis 
are  the  result  of  many  careful  determinations  by  precipi¬ 
tation  of  the  copper  as  sulphide,  and  estimation  as  oxide, 
but  cyanide  of  potassium  only  gave  evidence  of  23*8  per 
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cent,  and  2  3 ’9  per  cent.  copper,  or  about  1 1  per  cent,  less 
than  the  mineral  contained. 

I  have  vainly  tried  to  obtain  crystalline  annnoniacal 
cyanides  of  manganese  and  copper,  an  analysis  of  which 
might  help  to  explain  this  phenomenon.  It  is  probable 
that  a  colourless  compound  of  these  two  metals  exists ; 
but  on  evaporation  most  of  the  manganese  falls  as  oxide. 

In  concluding  this  part  of  the  subject,  it  may  be  said 
that  cyanide  of  potassium  is  well  adapted  for  the  estima¬ 
tion  of  copper  111  some  few  alloys,  and  for  all  ores  con¬ 
sisting  either  of  copper  in  combination  with  various  non- 
metallic  elements,  or  associated  with  iron,  and  that  the 
method  is  susceptible  of  great  accuracy  after  bestowing 
the  amount  of  care  always  necessary  in  analytical  research. 
Other  methods  for  the  estimation  of  copper  will  be  dis¬ 
cussed  in  a  future  number. 
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Description  of  a  Patent  Blast  Gas  Furnace ,  by  J.  J. 

Geiffin,  F.C.S. 

The  Patent  Blast  &a§  Furnace  consists  of  two 
parts,  namely,  of  a  particular  form  of  gas-burner,  which 
is  supplied  with  gas  at  the  usual  pressure,  and  with  a 
blast  of  common  air,  supplied  by  bellows  or  a  blowing 
machine,  at  about  ten  times  the  pressure  at  which  the 
gas  is  supplied. 

Secondly,  of  a  Furnace,  which  is  built  up  in  a  parti¬ 
cular  manner,  round  the  dame  that  is  produced  by  the 
gas-bumer,  and  the  crucible  that  is  exposed  to  ignition. 
The  object  of  the  particular  construction  of  this  furnace 
is  to  accumulate  and  concentrate  in  a  focus  the  heat  pro¬ 
duced  by  the  gas  flame,  and  to  make  it  expend  its  entire 
power  upon  any  obj  ect  placed  in  that  focus. 

This  apparatus  can  be  made  of  various  sizes,  according 
to  the  amount  of  work  which  is  required  from  it.  We 
describe  below  a  few  varieties  of  the  furnace,  and  the 
results  of  some  experiments  made  with  them,  which 
will  show  the  reader  what  kind  of  work  it  is  able  to 
execute. 

The  Gas-l»urner. — The  gas-burner  is  a  cylindrical 
iron  reservoir,  contain¬ 
ing  two  chambers, 
which  are  not  in  com¬ 
munication  with  one 
another.  Into  the  upper 
chamber,  gas  is  allowed 
to  pass;  and  into  the 
lower  chamber,  air  is 
forced  by  means  of 
tubes.  The  upper  part 
of  the  burner  is  an  inch 
thick  in  the  metal. 

Through  this  solid 
roof,  holes  are  bored  for  the  escape  of  the  gas.  The 
experiments  described  hereafter  were  made  with  a 
burner  that  contained  sixteen  holes ;  but  burners  with 
six  holes,  and  with  twenty-six  holes,  have  been  made  for 
other  purposes.  The  number  of  holes  depends,  of  course, 
upon  the  heating  power  required  from  the  burners.  The 
air  passes  from  the  lower  chamber,  through  a  series  of 
metal  tubes,  placed  in  the  centre  of  the  gas-holes,  and 
continued  to  the  surface  of  the  burner,  so  that  the  gas 
and  air  do  not  mix  until  both  have  left  the  gas-bumer, 
and  then  a  current  of  air  is  blown  through  the  middle  of 
each  jet  of  gas.  The  bottom  of  the  gas-bumer  is  made 
to  unscrew,  and  the  division  between  the  two  chambers, 


which  carries  the  air-tubes,  is  easily  removable,  for  the 
urpose  of  being  cleaned.  The  gas  and  air  pipes  are 
oth  half  an  inch  in  the  bore,  and  are  ten  inches  long ; 
the  gas  has  usually  had  a  pressure  of  half  an  inch  of 
water,  and  the  blast  of  air  about  ten  times  that  pressure. 
The  quantity  of  gas  used  in  an  hour  was  about  100 
cubic  feet.  The  stopcock  which  supplied  it  had  a  bore 
of  half  an  inch. 

When  the  gas  is  lighted  and  the  blast  of  air  is  put  011, 
the  flame  produced  by  the  gas-burner  is  quite  blue,  and 
free  from  smoke.  It  is  two  inches  in  diameter,  and 
three  inches  high,  and  the  point  of  greatest  heat  is  about 
two  inches  above  the  flat  face  of  the  gas-burner.  '  Above 
this  steady  blue  flame  there  rises  a  flickering  ragged 
flame,  several  inches  in  height,  varying  with  the  pressure 
of  the  gas.  In  the  blue  flame,  thin  platinum  wires  fuse 
readily. 

When  the  gas  is  burning  in  this  manner,  and  the 
apparatus  is  attached  to  flexible  tubes,  the  burner  may 
be  inverted  or  held  sideways,  without  disturbing  the 
force  or  regularity  of  the  flame,  so  that  the  flame  may  be 
directed  into  a  furnace  at  the  bottom,  the  top,  or  the  side, 
as  circumstances  may  require. 

The  following  articles  are  used  in  building  up  the  gas 
furnace  for  different  experiments.  They  vary  in  size 
according  to  the  volume  of  the  crucible,  or  the  weight  of 
the  metal  which  is  to  be  heated. 

1 .  A  circular  plate  of  fire-clay,  two  inches  thick,  with 
a  hole  in  the  centre,  which  exactly  fits  the  upper  part  of 
the  gas-bumer,  which  is  made  to  enter  into  the  hole 
three-quarters  of  an  inch.  In  external  diameter,  this 
clay  plate  agrees  with  each  size  of  furnace. 

2.  A  cylinder  of  fire-clay,  of  which  two  pieces  are 
required  to  constitute  the  body  of  each  furnace.  In 
the  middle  of  each  cylinder,  a  trial-hole  is  made,  one 
inch  in  diameter,  to  which  a  fire-clay  stopper  is  adapted. 

3.  A  fire-clay  cylinder,  closed  at  one  end,  mid  pierced 
near  the  open  end  with  six  holes,  of  half  an  inch  in  dia¬ 
meter.  The  thickness  of  the  clay  is  immaterial. 

This  cylinder  is  three  inches  high  and  three  inches  in 
diameter. 

4.  A  circular  plate  of  fire-clay,  two  and  a  half  inches 
or  three  inches  in  diameter,  and  one  inch  thick.  Similar 
pieces  half  an  inch  thick  are  useful. 

5.  A  cylinder  of  plumbago,  to  be  used  as  a  crucible 
support.  It  is  three  inches  inside  diameter  and  one  inch 
in  height.  It  is  pierced  with  twelve  holes  of  three- 
eighths  of  an  inch  bore. 

6.  A  similar  cylinder  of  plumbago,  two  inches  high, 
pierced  with  twenty-four  holes  of  three-eighths  of  an  inch 
bore. 

7.  A  thin  plate  of  plumbago,  three  inches  in  diameter, 
namely,  of  the  same  diameter  as  the  above  three  cylinders. 
It  has  a  small  hole  in  the  middle,  and  being  of  soft  mate¬ 
rial,  the  hole  can  be  easily  cut  or  filed  to  suit  crucibles  of 
any  desired  size. 

To  suit  the  larger  kinds  of  crucibles  and  furnaces,  cy¬ 
linders  are  made  resembling  the  above  in  form,  but  of 
greater  diameter. 

As  in  all  cases  the  heating  power  of  the  gas  furnace 
spreads  laterally,  and  does  not  rise  vertically,  the  most  ad¬ 
visable  form  of  the  crucibles  required  for  use  in  it  is  short 
and  broad,  not  tall  and  narrow,  and  the  supporting  cylin¬ 
ders  must  be  shaped  accordingly. .  No  fire-bars  or  grates 
can  be  used  to  support  crucibles  in  this  gas  furnace,  be¬ 
cause  no  material,  formed  into  narrow  bars,  can  sufficiently 
withstand  its  powers  of  fusion  and  combustion. 

8.  A  plumbago  cylinder,  or  crucible-jacket,  two  and  a 
half  inches  high,  two  and  a  half  inches  in  diameter,  and 
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a  quarter  of  an  inch  thick  in  the  walls.  It  has  six  holes 
of  three-eighths  of  an  inch  diameter  near  one  end. 

9.  A  circular  cover  or  dome,  flanged  at  the  bottom,  and 
having  a  knob  or  handle  at  the  top.  It  is  pierced  with 
twenty-four  holes  of  a  quarter  of  an  inch  in  diameter, 
arranged  in  two  rows  near  the  bottom.  This  dome,  when 
of  small  size,  is  made  of  plumbago.  When  of  large  size, 
of  fire-clay. 

I  o.  Plumbago  crucibles  made  with  a  solid  overhanging 
rim,  the  use  of  which  is  to  suspend  the  crucibles  over  the 
gas-burner,  by  means  of  the  cylinders,  Nos.  5  and  6. 
When  the  crucibles  are  too  small  to  fit  the  cylinders,  the 
flat  plate  (No.  7)  is  filed  to  fit  the  crucible,  and  is  then 
placed  on  the  cylinder,  to  whose  diameter  it  is  adapted. 

Besides  these  pieces  of  fire-clay  and  plumbago,  it  is 
necessary  to  be  provided  with  a  strong  iron  tripod,  to 
sustain  the  furnace ;  an  iron  pan,  in  which  to  place  the 
furnace ;  and  a  quantity  of  gravel,  or  rounded  flints,  not 
less  than  half  an  inch,  nor  more  than  one  inch,  in  dia¬ 
meter.  These  pebbles  form  an  essential  part  of  this  gas 
furnace. 

Gas  Furnace,  heated  at  the  top,  exhibited  in 
section  by  fi^.  2. — a  is  the  gas-burner  (fig.  1);  b  is  the 
support  for  it,  when  used  below  the  furnace  ,*  c  is  the 
iron  tripod  support  for  the  furnace ;  cl  cl  are  two  per¬ 
forated  clay  plates  (No.  1)  adapted  to  the  gas-bumer  cr, 
e  e  are  two  clay  cylinders,  like  No.  2.  These  pieces,  a 
to  e,  are  similar  in  all  the  furnaces,  and  will  not  require 
description  in  each  example. 

The  interior  of  the  furnace,  as  represented  by  fig.  2,  is 
built  up  as  follows  : — The  clay  plate  d,  is  put  upon  the 
tripod  c.  Over  the 

central  hole  in  cl,  the  II  Fig.  2.  ■ ; 

clay  cylinder  (No.  3)  — 

is  placed,  and  upon 
that  cylinder  two  or 
three  of  the  clay  plates 
(No.  4).  Upon  these 
a  porcelain  or  platinum 
crucible  is  placed.  If 
it  is  of  platinum,  a 
piece  of  platinum  foil 
may  be  put  between 
the  crucible  and  the 
uppermost  clay  plate, 
to  protect  the  crucible 
from  contact  with  par¬ 
ticles  of  iron,  or  against 
fusion  with  the  clay. 

The  crucible  is  to  be 
covered  by  the  plum¬ 
bago  jacket, No.’S.  The 
space  between  this  pile 
in  the  centre  of  the  fur¬ 
nace  and  the  two  cy¬ 
linders  e  e,  which  form 
the  walls  of  the  fur¬ 
nace,  is  to  be  filled 
with  flint  stones,  or 
gravel,  washed  clean 
and  dried.  The  stones 
which  answer  best  are  rounded,  water-worn  pebbles,  of 
half  an  inch  to  one  inch  diameter.  These  may  be  piled 
up  to  the  top  edge  of  the  jacket  (No.  8).  The  number 
of  clay  plates  (No.  4)  must  be  such  as  to  bring  the  top 
of  the  crucible  to  the  distance  of  two  inches,  or  two  and 
a  half  inches  at  the  utmost,  from  the  flat  face  of  the  gas- 
burner  a.  In  some  cases,  merely  one  of  the  furnace 
cylinders  e,  is  necessary,  in  which  case  the  crucible  and 
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its  jacket  is  placed  directly  upon  the  cylinder  (No.  3), 
and  when  only  a  moderate  heat  is  required,  even  the 
packing  with  pebbles  may  be  dispensed  with.  Another 
means  of  diminishing  the  heat  is  that  of  increasing  the 
distance  between  the  gas-burner  and  the  crucible. 

The  apparatus  being  thus  arranged,  the  gas  is  to  be 
turned  on,  and  to  be  lighted,  the  blowing-machine  is  to 
be  put  into  action,  and  the  nozzle  of  the  gas-burner  is  to 
be  depressed  into  the  central  hole  of  the  clay  plate  cl. 
The  whole  force  of  the  blue  flame  then  strikes  the  cru¬ 
cible  ;  part  of  it  forces  its  way  through  the  holes  in  the 
jacket  (No.  8),  and  part  of  it  rises  and  passes  oyer  the 
upper  edge  of  the  jacket  5  after  which  it  forces  its  way 
downwards  between  the  pebbles.  The  carbonic  acid  gas 
and  the  vapour  of  water  which  result  from  the  combus¬ 
tion  of  the  gas,  together  with  the  nitrogen  of  the  air,  and 
any  uncombined  oxygen,  accompany  it.  No  space  being 
left  open  for  the  escape  of  these  gases  at  the  upper  end 
of  the  furnace,  they  go  downwards  through  the  interstices 
among  the  pebbles,  and  passing  through  the  holes  in  the 
cylinder  (No.  3),  and  through  the  central  hole  in  the  lower 
plate  cl,  they  escape  finally  into  the  air.  I11  this  progress 
the  hot  gases  give  up  nearly  all  their  heat  to  the  flint 
stones.  Water  and  gases  escape  below  at  a  very  mode¬ 
rate  temperature,  water  even  runs  down  in  the  liquid 
state,  while  the  stones  rapidly  acquire  a  white  heat,  and 
if  the  blast  and  the  supply  of  gas  is  continued,  they  re¬ 
tain  that  white  heat  for  any  desired  length  of  time — for 
hours. 

At  the  end  of  ten  minutes  after  lighting  the  gas,  the 
crucible,  placed  in  the  described  circumstances,  and  ex¬ 
posed  to  the  full  action  of  the  heat  of  the  gas,  and  sur¬ 
rounded  by  substances  which  are  bad  conductors  of  heat, 
is  raised,  with  the  jacket  and  pebbles  around  it,  to  a 
white  heat.  The  consequence  is,  that  the  full  power  of 
the  gas  jet  is  then  exerted  upon  the  crucible  and  its  con¬ 
tents,  and  those  effects  are  produced  which  will  be 
described  presently. 

If  it  is  desired  io  inspect  the  substances  subjected  to 
the  action  of  heat  in  this  furnace,  the  gas-burner  is  lifted 
out,  and  the  crucible  is  examined  through  the  hole  in  the 
clay  plate.  To  make  it  possible  to  inspect  substances  at 
a  white  heat,  the  view  is  taken  through  a  piece  of  dark 
cobalt  blue  glass.  If  the  substances  submitted  to  heat 
suffer  no  harm  from  the  action  of  oxygen,  it  is  better  to 
dispense  with  a  crucible  cover,  and  to  direct  the  jet  of 
flame  directly  down  upon  the  substance  to  be  heated. 
The  action  is  then  more  rapid.  When  the  burner  is 
taken  out,  the  substance  in  the  crucible  can  be  stirred,  if 
it  is  considered  necessary. 

The  following  experiment  will  give  an  idea  of  the 
power  of  a  furnace  of  this  description.  A  common  clay 
crucible,  three  inches  high  and  three  inches  diameter 
at  the  mouth,  was  filled  with  about  24  oimces  of 
cast  iron.  It  was  mounted  as  in  fig.  2,  in  a  furnace  of 
four  inches  internal  diameter,  and  eight  inches  deep. 
The  pebbles  were  filled  in  to  the  edge  of  the  crucible. 
No  crucible  cover  and  no  jacket  were  used.  The  flame 
was  thrown  directly  upon  the  iron.  In  a  short  time,  the 
iron  melted,  the  oxygen  then  converted  some  of  the  cast 
iron  into  magnetic  oxide  of  iron,  which  formed  a  thin, 
infusible  mass,  on  the  surface  of  the  cast  iron.  At  twenty 
minutes  from  the  lighting  of  the  gas,  the  furnace  was 
dismounted.  The  crucible  was  taken  out.  A  hole  was 
broken  by  an  iron  rod  in  the  infusible  surface  of  oxidised 
iron,  and  the  fused  cast  iron  below  it  was  decanted  into 
a  mould,  and  made  a  clear  casting  weighing  twenty 
oimces. 

|  In  the  same  small  furnace  32  ounces  of  copper  can  be 
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fused  in  1 5  minutes.  When  the  furnace  is  hot,  that  quan¬ 
tity  of  copper  or  cast  iron  can  be  fused  in  1  o  minutes. 

In  a  furnace  of  the  same  dimensions,  but  with  a  gas 
burner  having  only  six,  instead  of  sixteen  jets,  1 6  ounces 
of  copper  or  of  cast  iron  can  be  completely  fused,  in  ten 
minutes  if  the  furnace  is  cold,  and  in  seven  minutes  if  the 
furnace  is  hot. 

These  experiments  show  that  within  twenty  minutes  a 
heat  is  producible  in  this  little  furnace  which  is  more 
than  sufficient  for  the  decomposition  of  silicates  by  fusion 
with  the  carbonates  of  potash,  soda,  or  barytes. 

(To  he  concluded  in  our  next .) 


PHARMACY,  TOXICOLOGY,  &c. 


Chemical  Researches  on  the  Essential  Oil  of  Valerian , 
by  M.  Pieelot,  Phannacien.1 

In  a  note  presented  to  the  Academy  of  Sciences,  the 
author  had  already  demonstrated  the  pre-existence  of 
valerianic  acid  in  fresh  valerian  root,  and  had  shown 
the  uselessness  of  the  means  recommended  for  develop¬ 
ing  it  in  the  oil  extracted  from  the  plant.  He  has  since 
examined  the  oil  to  discover  what  principles  it  contains, 
and  to  establish  by  new  experiments  that  not  one  of 
them  is  capable  of  becoming  transformed  into  valerianic 
acid. 

The  oil  of  valerian  has  been  made  the  subject  of 
investigation  by  several  chemists.  Among  others,  Grote, 
who  discovered  valerianic  acid ;  Ettling  and  Kraps, 
who  supposed  it  to  have  the  same  composition  as  oil  of 
turpentine ;  Gerhardt  and  Cahours,  who  detected  in  it 
an  oxygenated  oil  and  a  hydrocarbon.  Lastly,  in  the 
seventh  •volume  of  the  Annales  cle  Chimie  et  cle  Phy¬ 
sique,  1843.  Gerhardt  published  an  important  article 
on  the  subject,  and  his  conclusions  have  been  generally 
adopted  in  all  recent  works  on  chemistry.  In  this  re¬ 
markable  work,  the  author  points  out  some  capital 
errors. 

As  well  as  the  acid,  some  chemists  have  denied  the 
pre-existence  of  the  oil  in  the  plant.  According  to  the 
partisans  of  this  opinion,  the  oil  is  formed  secondarily  in 
the  same  way  as  oil  of  bitter  almonds.  Some  experi¬ 
menters  allowing  the  free  access  of  air,  evidently  could 
not  obtain  the  volatile  principle.  M.  Bouchardat  having 
distilled  the  tincture  of  the  dried  root,  found  neither  oil 
nor  acid.  The  root  exhausted  by  alcohol,  treated  again 
with  water,  and  again  distilled  furnished  none;  and 
hence  the  learned  professor  concluded  that,  as  these 
principles  had  not  passed  over  with  the  alcohol  in  which 
they  were  soluble,  and  could  not  be  found  in  the  water, 
they  did  not  exist  in  the  plant. 

The  fallacy  of  the  first  experiment  is  seen  at  once. 
Alcohol  is  entirely  evaporated  at  78°  C.,  while  the  acid 
in  solution  requires  1  io°,  and  the  oil  1  zo°  degrees  ;  and 
therefore  the  alcohol  passes  over  leaving  these  bodies  in 
the  residue,  where  they  must  be  sought  for. 

That  the  oil  does  pre-exist  in  the  plant  is  proved  by  the 
following  experiments :  — 

If  one  of  the  radicles  is  simply  crushed  on  a  piece  of 
white  bibulous  paper,  an  oily  spot  is  produced. 

The  distillation  of  the  fresh  root  with  water  gives  an 
oil  varying  in  colour,  according  to  the  sort  of  plant  used. 


1  Pharmaceutists  long  ago  found  out  an  easier  and  cheaper  way  of  mak¬ 
ing  valerianic  acid  than  distilling  it  from  the  root ;  but  the  other  products 
have  an  interest,  especially  as  one  has  been  recommended  for  admission 
to  our  already  encumbered  Materia  Medica. — En, 


It  is  green  when  obtained  from  the  wild  valerian,  and 
yellow  when  got  from  the  cultivated  plant.  From 
whichever  obtained,  however,  its  characters  do  not  sen¬ 
sibly  differ  in  other  respects.  It  is  very  fluid,  and  gives 
off  a  strong  penetrating  odour  like  that  of  the  root ;  its 
taste  is  disagreeable,  and  a  little  sour ;  its  specific  gra¬ 
vity  at  1  o°  C.  =  o ’9  3  6.  It  reddens  litmus  paper  strongly. 
Exposure  to  the  air  removes  the  greater  part  of  its 
hydro-carbon,  and  some  of  the  valerianic  acid  and  water 
it  contains ;  at  the  same  time  the  oxygenated  oil  thickens 
and  is  ‘converted  into  a  green  resin. 

The  oil  boils  at  200°  C.  A  temperature  of  — 40°  does 
not  congeal  it ;  but  about  — 150  white  flocculi  form,  and 
rise  to  the  surface,  which,  when  removed,  change  to  an 
oily  liquid,  having  the  odour  of  valerianic  acid,  of  which 
the  flocculi  are  composed. 

The  oil  of  valerian  does  not  combine  with  either  cahstic 
potassa  or  soda. 

Cold  nitric  acid  colours  it  blue ;  if  the  mixture  be 
slightly  heated,  nitrous  vapours  are  disengaged,  and  at 
the  same  time  the  oil  is  changed  into  a  blue  resin,  which 
is  heavier  than  water,  soluble  in  ether,  insoluble  in  alco¬ 
hol  and  caustica  potassa,  agreeing  in  these  respects  with 
the  resin  obtained  by  distilling  the  oil,  and  that  extracted 
from  the  dried  root. 

When  submitted  to  a  simple  distillation,  the  fresh  oil 
gives  at  from  1 20°  to  200°  C.  a  yellow,  oily,  limpid,  trans¬ 
parent  liquid,  which  is  only  the  oil  a  little  impaired  by 
the  operation.  This  product  contains  nearly  all  the  acid 
of  the  oil ;  its  colour  becomes  deeper  by  keeping. 

If  the  heat  be  raised  to  from  200°  to  300°,  a  limpid 
transparent  oil  of  a  bottle-green  colour  is  obtained, 
which  is  sensibly  acid.  Exposure  to  the  air,  as  well  as 
successive  distillations,  transforms  it  into  a  green  resin ; 
nitric  acid,  on  the  contrary,  converts  it  into  a  blue  resin. 

If,  after  removing  the  product  of  this  second  fraction¬ 
ation,  the  heat  be  continued  to  from  300°  to  400°,  a 
thick  oily,  opaque  substance  of  a  greenish  colour,  passes 
over  containing  traces  of  acid.  This  is  completely  changed 
into  resin  of  valerian  by  the  action  of  nitric  acid. 

The  two  last  products,  green  and  blue,  mixed  and  dis¬ 
tilled  together,  give  between  200°  and  280°,  a  very 
fluid,  transparent,  slightly  green,  oily  body,  smelling  like 
hay  or  the  camphor  of  the  labiatce  :  this  is  the  valerol  of 
Gerhardt.  It  contains  still  a  little  acid.  Bedistillation 
renders  it  colourless,  and  makes  the  odour  softer  and 
sweeter.  Gerhardt  calls  this  neutral  rectified  valerol.  It 
is  important  to  remark  that  it  can  only  be  really  rectified 
by  distilling  it  in  contact  with  a  strong  base,  which  will 
remove  the  acid  it  always  contains.  I11  this  way  only 
we  obtain  a  neutral  product  which  no  influence  will 
change  into  valerianic  acid. 

During  the  last  distillation,  between  200°  and  280°, 
there  condenses  in  the  retort  tube  a  crystalline  volatile 
matter  smelling  like  camphor :  this  is  the  steareoptene 
of  valerian  to  which  we  shall  presently  return. 

Such  are  the  different  bodies  obtained  from  the  oil, 
simply  by  means  of  heat,  and  we  see  that  valerianic  acid 
is  always  present,  and  is  found  even  in  the  last  products 
of  decomposition. 

If  now  we  distil  the  freshly  prepared  oil  off  solid 
potassa,  in  a  tubulated  retort  furnished  with  a  thermo¬ 
meter,  gradually  increasing  the  heat  up  to  200°,  there 
passes  an  almost  colourless  oil,  which  smells  something 
like  oil  of  turpentine.  At  200°  the  distillation  stops 
spontaneously.  Some  aqueous  vapour  is  disengaged,  and 
the  oxygenated  oil  retained  by  the  potassa  concretes,  and 
assumes  an  odour  like  camphor.  The  result  of  this  first 
distillation  is  the  hydrocarbon  (C20H1(j)  contained  in  the 
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oil.  In  this  operation,  which  I  have  often  repeated, 
I  have  never  observed  the  crystalline  matter  which 
Gerhardt  sometimes  met  with  ;  it  is  only  above  2 1  o°  and 
at  the  expense  of  the  oxygenated  oil  that  this  body  is 
produced,  as  we  shall  see  further  on.  Gerhardt  gave  the 
name  borneene  to  the  hydrocarbon,  but  I  prefer  to  call  it 
valerene.  When  it  is  pure  it  boils  at  1 6o°,  and  evapo¬ 
rates  without  leaving  a  residue. 

The  valerianic  acid  originally  contained  in  the  oil  is 
combined  with  the  potassa;  but  the  oxygenated  oil  has 
by  no  means  produced  it,  as  Gerhardt  wishes  to  show. 

If  now,  after  having  changed  the  receiver,  we  continue 
to  heat  the  oil  which  was  solidified  on  the  potassa,  it 
gradually  liquefies,  and  begins  to  distil  at  2 1  o°  ;  boiling 
directly  that  temperature  is  reached.  At  280°  the  dis¬ 
tillation  stops  again,  and  we  have  in  the  receiver  a  thickish, 
slightly  coloured,  neutral  oil,  containing  an  abundance  of 
solid  camphreous  matter,  which  gives  to  it  a  strong  smell 
like  hay.  This  oxygenated  oil  is  the  valerol , 

Exposure  to  air  thickens  and  resinifies  it,  but,  contrary 
to  the  assertion  of  Gerhardt,  does  not  develope  any  acid. 
It  is  the  same  with  other  oxidising  agents,  such  as  bi¬ 
chromate  of  potassa  and  binoxide  of  manganese,  the 
influence  of  neither  producing  any  reaction  on  litmus 
Valerol  absorbs  a  good  deal  of  ammoniacal  gas  without 
forming  a  salt,  another  proof  that  it  does  not  contain  the 
acid.  It  continues  to  boil  from  210°  to  43  o°,  showing 
that  it  has  no  fixed  boiling  point. 

The  steareoptene  of  valerian  (C24II20O2) — the  crystalline 
camphreous  matter  which  we  have  found  in  the  valerol — 
condenses  in  great  abundance  in  the  neck  of  the  retort. 
At  the  same  time  a  little  water  is  disengaged,  most 
likely  from  that  part  of  the  valerol  which  is  re- 
sinified.  There  remain  in  the  retort  a  green  resin 
(C2  II2°0)  and  some  valerianate  of  potassa,  but  I  have 
never  found  this  salt  in  the  residue  of  the  rectification  of 
valerol  over  potassa.  In  the  latter  case  no  oxidising  agent 
can  produce  any  other  than  the  elements  we  have  men¬ 
tioned,  viz.  the  steareoptene  of  valerian,  resin,  and  water. 
MM.  Gerhardt  and  Cahours  are,  therefore,  in  error  when 
they  say  that  valerol  becomes  changed  into  valerianic  acid. 

The  "foregoing  may  be  considered  as  an  exact  analysis 
of  oil  of  valerian,  1 00  parts  of  which  contain  : — 


Valerene  .... 

• 

•  25 

Valerianic  acid  , 

• 

•  5 

1 

C  Steareoptene  of  valerian 

.  18  ] 

Valerol  ■<  Resin 

*  47 

y  70 

(_ Water 

•  5  J 

\  _ 

100 

The  preceding  facts,  I  believe,  prove  :  1 .  That  the 
essential  oil  does  pre-exist  in  the  fresh  plant ;  2.  That, 
fresh  or  old,  it  always  contains  about  5  hundredths  of 
valerianic  acid  5  3.  That  rectified  over  potassa  it  is  per¬ 
fectly  neutral ;  4.  That  it  contains  two  oils :  the  one  a 
hydrocarbon  (CzoITie)  or  valerene,  which  is  neutral,  and 
volatilises  entirely,  leaving  no  residue ;  the  other  oxy¬ 
genated  or  valerol  (C^TEoG.^),  also  neutral,  becoming  re- 
sinified  in  the  air  and  by  the  action  of  nitric  acid,  and 
decomposing  into  several  bodies ;  5.  That  the  valerol  is 
composed  of  the  steareoptene  of  valerian,  resin,  and  water; 
6.  That  valerol  cannot  be  changed  into  an  acid  by  any 
(known)  process. — Annales  de  Chimie  et  de  Physique. 


On  a  Modification  of  the  Chlorate  of  Potash  method  for  the 
Oxidation  of  Organic  Matte r  in  the  Detection  of  Mineral 
Poisons ,  by'Gm.  Thos.  Glovee. 

Of  all  the  processes  which  have  as  yet  been  proposed 
for  the  oxidation  of  organic  matter  in  substances  supposed 


to  contain  mineral  poisons,  perhaps  none  has  been  found 
to  attain  the  object  more  perfectly  than  that  in  which 
the  material  is  treated  with  powdered  chlorate  of  potash 
and  hydrochloric  acid.  One  very  serious  objection  to 
this  process,  however,  arises  from  the  large  quantity  of 
chloride  of  potassium,  necessarily  produced  by  the  de¬ 
composition  of  the  chlorate  of  potash,  by  the  hydrochloric 
acid,  and  the  subsequent  difficulties  which  we  have  to 
encounter,  either  from  the  crystallisation  of  this  salt  or 
from  the  quantity  of  water  required  for  its  solution.  In 
order  to  overcome  this  difficulty,  I  would  propose  the 
following  modification  of  the  process,  which  I  have  found 
to  answer  exceedingly  well  in  practice.  I  introduce  into 
a  large  flask  a  quantity  of  chlorate  of  potash,  about  3  or 
4  ounces,  in  crystals,  as  I  find  that  when  the  salt  is 
powdered  the  action  is  too  sudden.  The  flask  is  provided 
with  a  cork,  through  which  pass  two  tubes,  one  a  long 
funnel-tube  to  permit  of  the  addition  of  hydrochloric 
acid  from  time  to  time,  and  the  other  bent  twice  at  right 
angles,  in  the  usual  manner,  so  as  to  permit  of  the  pas¬ 
sage  of  the  gas  produced  through  the  liquid  to  be  ope¬ 
rated  upon.  I  now  pour  through  the  funnel-tube  hydro¬ 
chloric  acid,  of  about  sp.  gr.  1  '05,  that  is,  one  part  of 
the  ordinary  pure  concentrated  acid  and  two  parts  of 
water.  Heat  is  now  applied  to  the  flask,  and  the  gases 
which  come  over  are  passed  through  the  material  which 
we  wish  to  oxidise,  and  which  must  be  rendered  liquid 
enough  for  the  purpose  by  the  addition  of  water.  I  find 
the  process  to  answer  better  if  the  beaker  containing  the 
liquids  be  removed  between  the  renewals  of  the  hydro¬ 
chloric  acid,  when  the  gas  has  ceased  to  come,  and  boiled. 
The  funnel-tube,  intended  for  the  addition  of  the  acid, 
serves  likewise  as  a  safety- tube,  and  must  be  made  sufh- 
ciently  long  to  prevent  the  column  of  liquid,  which  will 
be  forced  up  some  height  in  it  by  the  pressure  of  the  gas, 
from  passing  over  at  the  top.  This  tube  likewise,  by  ad¬ 
mitting  atmospheric  air  at  the  proper  time,  prevents  the 
liquid  in  the  beaker  from  being  carried  back  into  the 
flask,  an  accident  which  is  otherwise  rather  apt  to  happen 
towards  the  close  of  the  disengagement  of  the  gas.  I 
believe  that  an  india-rubber  stopper,  provided  with  holes 
for  the  reception  of  the  tubes,  such  as  are  manufactured 
by  the  Messrs.  Macintosh,  would  answer  better  for  the 
flask  than  a  cork,  being  less  liable  to  oxidation.  I  am 
quite  aware  that  it  has  been  already  proposed  to  oxidise 
the  organic  matter  in  such  liquids  by  passing  a  current 
of  chlorine  gas  through  them,  but  I  believe  that  the  pro¬ 
cess  above  described  will  be  found  much  preferable. 

Sheffield. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY.  Thursday  Evening,  December  1  $th. 

Dr.  W.  A.  Miller  in  the  Chair. 

A  short  paper  was  read  by  Dr.  Moldeniiauer,  on  the 
Production  of  Starch,  in  which  the  author  commented  upon 
the  arguments  derived  from  the  animal  and  mineral  king¬ 
doms  in  support  of  the  view  that  the  ordinary  form  and 
structure  of  starch  granules  were  to  be  accounted  for  by  the 
coalescence  of  atoms  under  circumstances  antagonistic  to 
their  deposition  as  regularly  formed  bodies  or  crystals.  Dr. 
Moldenhauer  instanced  the  transformation  of  recently  preci¬ 
pitated  carbonate  of  lime,  which  left  to  itself  under  water, 
gradually  passed  from  an  exceedingly  fine  state  of  division 
to  larger  particles,  and  these  eventually  assumed  the  crystal¬ 
line  form  of  calc-spar;  but  by  rendering  the  surrounding 
liquid  mucilaginous  and  more  dense  by  the  admixture  of 
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gummy  substances,  this  direction  of  change  was  prevented, 
and  small  spherules  or  dumb-bell  shaped  concretions  were 
now  the  result  of  the  altered  conditions  of  transformation.  ^The 
several  stages  in  this  and  other  examples  referred  to  were 
illustrated  by  a  diagram  and  by  microscopical  preparations. 

Dr.  Gladstone  having  made  a  few  remarks  upon  the 
question  generally,  and  on  the  explanation  of  the  somewhat 
analogous  shell  and  bone  structures,  a  passing  inquiry  was 
elicited  in  the  course  of  discussion,  as  to  whether  “cohesion” 
or  “gravitation”  would  be  the  proper  term  to  apply  to  the 
force  exerted  between  neighbouring  particles  of  the  same 
kind  of  matter. 

Professor  C.  L.  Bloxam  then  gave  the  results  of  a  very 
elaborate  series  of  experiments  instituted  by  him  for  the 
purpose  of  ascertaining  the  capabilities  of  a  system  of  elec¬ 
trolysis  as  applied  to  the  detection  of  arsenic  and  other  mineral 
poisons  contained  in  organic  mixtures.  The  lecturer  com¬ 
menced  his  remarks  by  disclaiming  any  intention  of  offering  as 
an  original  suggestion  the  recommendation  of  the  employ¬ 
ment  of  the  galvanic  battery  in  medico-legal  inquiries.  He 
was  aware  that  former  attempts  had  been  made  in  this  direc¬ 
tion,  but  not.  finding  such  a  process  in  common  use,  he  was 
led  to  the  present  investigation  in  the  hope  of  being  fortunate 
enough  to  surmount  some  of  the  difficulties  which  beset  such 
a  mode  of  experimental  inquiry.  After  enumerating  the 
disadvantages  of  Marsh’s  test,  particularly  the  consideration 
that  so  large  an  amount  of  sulphate  of  zinc,  and  possibly 
traces  of  other  metallic  compounds,  became  admixed  with 
the  suspected  materials,  which,  in  the  event  of  arsenic  not 
being  detected,  stood  in  the  way  of  the  same  portion  of  sub¬ 
stance  being  employed  in  the  search  for  other  poisons,  and 
also  to  the  circumstance  that  in  Reinsch’s  test  copper  was 
necessarily  introduced,  Mr.  Bloxam  proceeded  to  point  out 
the  great  recommendation  of  a  galvanic  system  of  operating 
to  depend  on  the  circumstance  that  by  its  adoption  no  foreign 
metal  nor  other  chemical  reagent  capable  of  affecting  the 
subsequent  tests  could  possibly  in  this  way  become  inter¬ 
mingled  with  the  suspected  liquids.  The  form  of  apparatus 
first  employed  by  him  for  the  detection  of  traces  of  arsenic 
consisted  of  a  U  tube  holding  diluted  sulphuric  acid,  into 
each  limb  of  which  was  inserted  a  small  platinum  plate  con¬ 
nected  with  the  wires  of  a  Grove’s  battery  of  five  cells. 
Above  the  pole  from  which  the  hydrogen  was  eliminated, 
a  cork  and  hard  glass  tube,  bent  and  drawn  out  to  a  narrow 
orifice,  were  adapted  so  as  to  allow  of  the  escaping  gas  being- 
exposed  to  a  high  temperature.  It  having  been  ascertained 
that  the  materials  were  pure,  a  small  quantity  of  an  arsenical 
solution  was  introduced,  when  it  was  found  that  this  metal 
made  its  escape  with  the  hydrogen  and  was  again  deposited 
as  a  mirror  in  the  cooler  part  of  the  heated  delivery  tube, — 
this  result  following  the  employment  of  no  more  than  one- 
hundredth  part  of  a  grain  of  arsenious  acid.  A  mixture  of 
organic  matters  was  then  prepared  by  macerating  together 
bread,  meat,  eggs,  beer,  and  milk,  with  the  intention  of 
imitating  the  undigested  contents  of  a  stomach,  and  to  this 
dark  brown  liquid  the  several  poisonous  compounds  were 
added.  The  metals  included  in  the  plan  of  examination 
were  arsenic,  antimony,  copper,  mercury,  bismuth,  and  zinc ; 
and  of  these  the  two  first  were  evolved  with  the  hydrogen 
(antimony  sometimes,  however,  being  precipitated  also  as 
metal),  whilst  all  the  others  were  usually  deposited  on  the 
platinum  plate  attached  to  the  negative  pole  of  the  battery. 
These  metals  could  afterwards  be  dissolved  off  and  separated 
by  digesting  the  incrusted  platinum  plate  in  either  yellow 
sulphide  of  ammonium,  nitric  acid,  or  other  convenient 
solvent,  and  the  ordinary  analytical  indications  of  each 
metal  observed.  It  was  remarked  that  a  small  quantity  of 
arsenic  in  the  form  of  its  highest  oxide  was  more  difficult  of 
detection  than  when  in  the  state  of  arsenious  acid,  and  its 
reduction  by  means  of  sulphurous  acid  was  therefore  recom¬ 
mended  ;  it  was  observed  also  that  mercury  had  the  power 
of  masking  the  indications  of  arsenic. 

Mr.  Bloxam  exhibited  an  improved  form  of  apparatus  in 
which  his  later  experiments  had  been  conducted.  It  con¬ 


sisted  of  a  goblet  containing  diluted  sulphuric  acid  and  a 
small  platinum  plate,  as  the  battery  terminal,  immersed  in  it ; 
a  short  tubulated  glass  cylinder,  of  about  two  ounces  capacity, 
with  a  porous  diaphragm  of  vegetable  parchment  closing  the 
lower,  wide  mouth  of  the  same,  and  also  containing  diluted 
sulphuric  acid,  was  placed  within  the  goblet ;  while  its  con¬ 
tracted  neck  was  fitted  with  a  cork  and  hard  glass  tube  drawn 
out  to  a  narrow  jet,  and  a  second  platinum  plate  was  sus¬ 
pended  within  the  cylinder  in  connection  with  the  zinc  end 
of  the  battery.  Such  an  arrangement  would  be  ready  to 
receive  the  suspected  fluid  (poured  into  the  small  cylinder), 
or  the  product  obtained  by  concentrating  to  a  small  bulk  the 
poison  contained  in  the  heterogenous  matters  commonly  sub¬ 
mitted  to  medico-legal  investigation.  A  scheme  for  effecting 
this  separation  formed  the  concluding  portion  of  the  paper.  Its 
general  features  consisted  in  the  destruction  of  the  interfering 
organic  substances  by  treatment  with  hydrochloric  acid  and 
chlorate  of  potassa,  as  recommended  by  Fresenius  and  Babo ; 
and  afterwards  reducing  the  arsenic  acid  so  produced  by  means 
of  sulphite  of  soda.  The  liquid  was  then  concentrated  over  a 
water  bath  to  about  one  or  two  ounces,  and  introduced,  with 
a  little  alcohol  to  prevent  frothing,  into  the  decomposing 
apparatus.  Along  with  the  hydrogen,  arsenic  and  usually 
a  small  quantity  of  the  antimony,  would  escape,  and  be 
deposited  again  in  the  heated  tube  ;  there  was  little  proba¬ 
bility  of  confounding  these  two  metallic  mirrors,  for  the 
antimony,  less  volatile,  condensed  in  the  glass  tube  nearer 
to  the  source  of  heat.  The  larger  quantity  of  the  antimony 
was  however  thrown  down  in  company  with  the  other  metals 
on  the  platinum  plate. 

In  the  interesting  discussion  which  followed  the  reading 
of  the  paper,  Mr.  Alfred  Smee  stated  that  he  considered 
that  too  much  stress  could  not  be  laid  on  the  advantage  of 
employing  a  decomposing  force  like  electricity,  to  separate 
the  poisonous  metals  in  preference  to  analytical  systems 
which  required  the  consumption  of  large  amounts  of  chemical 
reagents.  The  subject  of  the  electro-deposition  of  arsenic 
was  not  new  to  him,  as  was  shown  by  referring  to  some  of 
his  published  statements  regarding  that  metal.  By  the 
employment  of  a  battery  of  low  power,  arsenic  was  reduced 
to  the  metallic  condition,  but  with  such  a  powerful  apparatus 
as  that  employed  by  Mr.  Bloxam  he  had  always  found  it  to 
be  evolved  as  the  hydrogen  compound.  With  regard  to  the 
electro-deposition  of  zinc,  he  found  that  the  conditions  of 
rough  and  smooth  surfaces  would  entirely  determine  whether 
any  metal  was  reduced,  for  if  in  Mr.  Bloxam’s  apparatus  a 
platinised  or  roughened  platinum  plate  were  employed,  no 
zinc  could  possibly  be  thrown  down,  even  though  a  large 
quantity  of  that  metal  existed  in  solution.  Also,  if  several 
metals  in  the  same  liquid  were  submitted  to  electrolysis, 
particularly  where  a  weak  current  was  employed,  they  would 
be  deposited  in  a  definite  order  of  succession,  and  should 
there  be  nitric  acid  in  the  solution,  it  would  be  destroyed 
■before  any  metallic  salt  could  suffer  decomposition. 

Dr.  Letheby  had  repeatedly  made  experiments  on  various 
suggested  means  of  applying  electricity  to  the  detection  of 
arsenic,  but  considered  h  te  advantages  at  present  as  very 
problematical.  When  large  quantities  of  all  kinds  of  organic 
matters  required  to  be  reduced  to  a  condition  suitable  for 
the  application  of  specific  chemical  tests,  he  considered 
the  hydrochloric  acid  and  chlorate  of  potash  system  quite 
inadequate  to  accomplish  the  destruction  of  the  great  mass 
of  materials  then  to  be  dealt  with.  It  was  very  desirable  to 
limit  as  far  as  possible  the  number  and  quantity  of  the 
chemical  agents  employed,  and  he  much  preferred  to  em¬ 
ploy  concentrated  sulphuric  acid  with  a  little  nitric,  and  by 
carbonisation  of  the  organic  matters,  to  reduce  the  bulk  of  the 
substances  under  experiment.  There  Avas  little  fear  of  losing 
arsenic  by  the  temperature  required  to  accomplish  this  ;  he 
had  actually  carried  on  the  process  until  incineration  com¬ 
menced,  without  appreciable  loss  of  arsenic.  The  process  he 
should  prefer  to  adopt  in  the  case  of  a  suspected  stomach 
Avould  consist  first,  in  straining  off  any  insoluble  portions, 
and  examining  these  apart  from  the  rest,  and  looking  in 
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them  especially  for  arsenic.  It  should  then  he  digested  with 
alcohol,  and  this  solution  decomposed  by  basic  acetate  of  lead, 
to  effect  the  separation  of  the  organic  acids  and  other  bodies, 
afterwards  discoverable  by  precipitating  the  lead  by  sulphu¬ 
retted  hydrogen,  and  treating  the  residue  obtained  on  evapo¬ 
ration  with  different  solvents,  ether,  chloroform,  &c.  In  this 
way  a  poisonous  organic  substance  was  sure  to  be  discovered 
if  present,  and  its  effects  could  be  tried  on  animals,  even 
if  the  specific  name  of  the  poisonous  body  were  not  iden¬ 
tified.  The  alcoholic  treatment  should  be  followed  with 
water  and  acids,  and  these  solutions,  after  destroying  organic 
matter,  subjected  to  a  stream  of  sulphuretted  hydrogen  ;  a 
precipitate,  would  be  sure  to  form ;  which  when  collected 
could  be  examined  for  arsenic  and  other  metals  by  the  or¬ 
dinary  processes.  Before  the  presence  of  arsenic  were  de¬ 
finitely  pronounced  it  should  be  made  to  furnish  both  the 
copper  and  silver  compounds,  the  reduced  metal  and  the 
alliaceous  odour.  Dr.  Letheby  considered  that  Reinsch’s 
test  could  be  applied  in  the  course  of  this  examination, 
for,  if  the  absence  of  copper  had  been  proved  by  preliminary 
experiments,  it  often  afforded  a  useful  indication  of  mercury 
and  arsenic,  which  were  then  sure  of  detection. 

Dr.  Odling  had  great  confidence  in  Reinsch’s  test,  if  the 
proper  conditions  were  secured ;  he  considered,  however,  that 
the  boiling  of  the  hydrochloric  acid  solution  of  arsenic,  or 
the  tantamount  proceeding  of  acting  with  sulphuric  acid  upon 
animal  matters  containing  chlorides  should  be  avoided,  since 
this  might  be  attended  with  the  production  of  a  small  quan¬ 
tity  of  volatile  chloride  of  arsenic.  In  consequence  of  the 
action  within  the  system  of  sulphuretted  compounds  on  any 
arsenious  acid  administered,  a  certain  amount  of  tersulphide 
of  arsenic  was  likely  to  be  formed,  which  although  but 
sparingly  soluble  in  hydrochloric  acid,  was  nevertheless 
sufficiently  so  for  the  purposes  of  detection.  He  deprecated 
the  practice,  in  judicial  cases,  of  placing  in  the  hands  of  the 
jury  a  small  sealed  tube  exhibiting  a  minute  arsenical 
mirror  or  a  microscopic  crystalline  dust,  and  contended 
that  the  chemist’s  judgment  should  be  relied  upon  equally 
with  his  experiments,  and  that  a  statement  of  his  con¬ 
clusions  should  be  considered  as  evidence  more  impartial 
than  that  of  trusting  the  uneducated  jurymen  to  decide  upon 
the  nature  and  contents  of  the  closed  glass  tube  produced  in 
court. 

Mr.  Bloxam  in  reply  to  some  of  the  objections  urged  in 
discussion,  considered  that  the  sulphuric  acid  preferred  by 
Dr.  Letheby  for  the  destruction  of  organic  matter  had  all 
the  disadvantages  which  that  gentleman  attributed  to  hydro¬ 
chloric  acid,  for  this  latter  was,  in  the  process  of  manufac¬ 
ture,  only  likely  to  be  contaminated  by  the  impurities  con¬ 
tained  in  sulphuric  acid,  and  was  from  its  more  volatile  na¬ 
ture  the  more  susceptible  of  purification. 

Dr.  Miller,  before  moving  the  adjournment  of  the  meet¬ 
ing,  considered  that  the  discussion  of  a  subject  of  such 
general  interest  as  that  which  had  just  now  been  brought  be¬ 
fore  them,  was  likely  to  prove  of  the  greatest  value  ;  and  that 
he  wished  it  emphatically  to  be  understood  that  the  con¬ 
clusion  to  be  derived  from  so  many  phases  of  opinion  as  had 
been  expressed  that  evening,  did  not  justify  the  idea,  that  the 
indications  of  analytical  chemistry  were  at  all  doubtful,  or 
that  any  difficulties  existed  in  the  way  of  detecting  arsenic 
or  other  poisons.  Such  an  erroneous  impression  would  be 
fraught  with  the  most  dangerous  consequences,  if  allowed  to 
be  misconstrued  by  the  public  as  being  the  result  of  discus¬ 
sion  at  a  meeting  of  the  Chemical  Society ;  for,  as  all  chemists 
must  be  aware,  we  are  possessed  of  most  accurate  means  for 
their  detection  and  discrimination,  and  although  it  is  probable 
that  no  two  operators  would  follow  exactly  the  same  track, 
there  is  no  doubt  that  each  would  arrive  at  an  equally  suc¬ 
cessful  result ;  and  it  is  therefore  only  a  question  as  to  which 
is  the  best  among  the  many  processes  at  command. 

The  meeting  then  adjourned  until  Thursday,  the  19th 
of  January,  i860. 


NOTICES  OP  BOOKS,  PATENTS,  &c. 


A  Handbook  of  Chemical  Manipulation ,  by  C.  Greville 
Williams,  late  Principal  Assistant  in  the  Laboratories  of 
the  Universities  of  Edinburgh  and  Glasgow.  Van  Voorst: 
London. 

The  great  progress  which  has  been  made  in  all  departments 
of  chemistry  of  late  years,  has  been  owing  in  no  small  degree 
to  that  fertility  of  invention,  and  that  scrupulous  attention  to 
the  most  minute  details  which  distinguish  the  workers  in 
this  science.  The  methods  and  apparatus  of  modern  che¬ 
mistry,  seem  indeed  more  varied  than  those  required  by  any 
of  the  other  experimental  sciences.  The  microscope,  the 
polariscope,  the  prism,  the  goniometer,  the  barometer,  the 
galvanic  battery,  instruments  borrowed  from  other  depart¬ 
ments  of  physics,  now  render-  most  important  aid  to  the 
chemical  investigator ;  while  in  addition,  conspicuous  im¬ 
provements  have  been  made  in  the  instruments  peculiar  to 
his  science,  as  in  furnaces  for  attaining  with  ease  the  highest 
temperatures,  and  in  gasometrical  apparatus. 

It  is  remarkable  that  while  new  manuals  of  analytical  and 
descriptive  chemistry  are  continually  produced,  no  adequate 
account  of  modern  chemical  manipulation  was  in  existence 
when  Mr.  Greville  Williams’s  comprehensive  handbook  ap¬ 
peared.  Faraday’s  treatise  on  the  same  subject,  full  of  useful 
hints  and  happy  contrivances,  had  then  been  long  out  of 
print,  and  we  may  congratulate  ourselves  on  possessing  so 
worthy  a  successor  to  it  in  Mr.  Williams’s  book.  Young 
students  not  yet  initiated  into  the  processes  of  the  laboratory, 
more  advanced  Avorkers,  and  those  engaged  in  original  re¬ 
search,  will  alike  find  useful  information  in  its  pages.  The 
talented  author  has  introduced  and  described  many  new 
processes  and  contrivances,  originated  or  improved  byffiimself 
during  the  course  of  his  investigations.  The  sections  on  the 
use  of  the  balance,  on  specific  gravity,  on  vapour  densities, 
on  filtration,  on  supports  for  apparatus,  on  operations  at  high 
temperatures,  on  distillation,  on  determination  by  the 
burette,  and  on  the  manipulatory  details  connected  with 
organic  analysis,  are  clearly  and  carefully  written.  The 
young  student  who  has  not  had  the  advantage  of  laboratory 
instruction,  will  find  it  easy,  by  the  help  of  Mr.  Williams’s 
descriptions  and  drawings,  to  construct  any  kind  of  apparatus 
that  he  may  require.  The  sections  on  glass  working  and  on 
miscellaneous  operations  will  afford  to  every  one  engaged  in 
chemical  experiment  much  useful  information,  the  result  of 
long  and  varied  practical  experience.  There  is  one  feature 
of  the  Handbook  to  Avhich  we  would  direct  particular  atten¬ 
tion,  namely,  the  account  of  processes  and  reactions  employed 
in  researches,  in  which  the  most  characteristic  and  typical 
answers  are  given.  This  is  an  invaluable  boon,  especially 
to  those  about  to  conduct  original  investigations  in  organic 
chemistry,  and  who  do  not  enjoy  the  constant  advice  and 
assistance  of  an  instructor  well  versed  in  this  branch  of  the 
science.  It  is  the  first  time  too  that  such  information  has 
been  presented  in  a  systematic  and  comprehensible  form, 
freed  from  those  specialities  which  generally  accompany  the 
first  announcement  of  any  new  process  or  reaction. 

Mr.  Greville  Williams’s  Handbook  of  Chemical  Mani¬ 
pulation  is  an  authority  to  which  we  are  glad  to  refer  even 
the  beginner,  for  he  will  find  there  concise  accounts  of  the 
preparation  of  the  more  common  elementary  and  compound 
gaees  and  of  the  construction  and  use  of  the  simplest  forms 
of  apparatus,  and  may  then  become  gradually  accustomed  to 
technical  expressions,  to  more  elaborate  contrivances  and 
more  recondite  processes.  It  is  a  book  which  should  be 
among  the  works  of  reference  in  every  public  laboratory,  and 
in  the  library  of  every  chemist.  The  tj-pe  is  excellent,  and 
the  Avoodcuts,  upAvards  of  400  in  number,  the  best  repre¬ 
sentations  of  chemical  apparatus  that  have  yet  appeared  in 
an  English  work.  A  copious  index,  and  the  tables  appended 
to  the  volume,  enhance  its  value  considerably.  We  have  no 
redundancies  to  complain  of,  and  the  omissions  which  we 
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have  been  able  to  detect,  are  very  few  and  comparatively 
unimportant,  and  will  no  doubt  be  rectified  in  a  new  issue. 
In  taking  leave  of  the  Author,  we  give  him  our  best  thanks 
for  his  excellent  and  unique  treatise,  of  which  we  hope  he 
will  have  to  prepare  a  second  edition  before  long. 


Improvements  in  Treating  and  Purifying  Gutta  Percha. 

Thomas  Cattell,  M.D.,  12  August,  1859. 

It  is  hard  to  say  from  reading  the  specification,  what  the 
patentee  does  with  the  gutta  percha ;  but  it  would  appear 
that  he  first  cleanses  it  by  the  ordinary  process  of  mastication 
and  washing,  and  then  dissolves  it  in  one  of  two  classes  of 
volatile  solvents,  in  the  proportion  of  1  part  by  weight  to 
about  1 5  parts  of  the  solvent.  The  two  classes  of  solvents 
are  :  1,  those  which  require  the  assistance  of  heat  to  effect 
the  solution,  or,  as  the  specification  sets  forth,  those  “  whose 
solventicity  bears  a  ratio  and  relation  to  elevation  of  tem¬ 
perature,”  such  as  coal-tar  naphtha  and  its  rectified  products, 
turpentine,  and  other  hydrocarbons;  and  2,  those  which 
easily  take  up  gutta  percha  in  the  cold,  as  bisulphuret  of 
carbon  and  chloroform.  When  treated  by  one  of  the  first 
class,  preference  being  given  to  benzole,  the  patentee  adds  at 
the  same  time  the  gutta  percha  and  the  solvents  are  brought 
in  contact,  one  ounce  of  alcohol  holding  30  drops  of  glyce¬ 
rine  in  solution  to  each  gallon,  or  one  ounce  of  alcohol 
holding  30  grains  of  soap  in  solution,  or  one  ounce  of  pyr- 
oxylic  spirit  holding  30  drops  of  glycerine  in  solution,  or  one 
ounce  of  spirit  of  nitre.  The  object  of  this  addition  is  to 
precipitate  the  colouring  as  well  as  feculent  and  insoluble 
matters  combined  with  the  gutta  percha.  The  solution  is 
made  in  a  close  vessel,  heated  to  about  no°  F.,  and  it  is 
then  allowed  to  stand  24  hours  to  defecate.  It  is  now  de¬ 
canted  from  the  dregs,  and  is  afterwards  either  exposed  for 
the  solvent  to  evaporate,  which  is  called  “the  process  of 
congelation,”  or  the  solvent  is  distilled  off  and  saved,  or  the 
gutta  percha  is  precipitated  from  the  solution  by  adding  to 
it  an  equal  measure  of  alcohol  (methylated  or  not)  about  65° 
overproof,  or  anhydrous  pyroxylic  spii'it,  or  fusel  oil.  In 
the  last  case,  the  mixed  fluid  is  stirred  for  a  few  seconds, 
allowed  to  stand  for  a  short  time,  and  is  then  drawn  off, 
leaving  the  gutta  percha  ready  for  use. 

The  specification  does  not  say  what  the  patentee  proposes 
to  do  with  the  mixture  of  alcohol  or  pyroxylic  spirit  and 
benzole  obtained  in  the  last  operation. 

Whatever  may  be  thought  of  the  process,  it  seems  to 
answer  most  perfectly  in  the  hands  of  the  inventor.  The 
specimens  we  have  seen  are  of  the  purest  white.  It  may  be 
also  drawn  in  thi'eads,  which  possess  wonderful  strength  when 
compared  with  ordinary  gutta  pei’cha. 


Improvements  in  treating  certain  Ores,  and  in  obtaining  pro¬ 
ducts  therefrom ,  by  William  Henderson.  1859. 

The  improvements  relate : 

First,  to  the  treatment  of  zinc  ores,  or  other  ores  containing 
zinc: 

Secondly,  to  the  treatment  of  ores  of  antimony  that  contain 
lead,  and  several  other  metals  : 

Thirdly,  to  the  treatment  of  copper  ores : 

Fourthly,  to  the  treatment  of  oi’es  or  products  containing 
cobalt : 

Fifthly,  to  the  treatment  of  gold  and  silver  ores  and  auri¬ 
ferous  quartz  ;  and  lastly  to  the  dressing  or  concentrat¬ 
ing  of  lead  and  other  ores. 

In  treating  zinc  oi’es,  the  inventor  first  calcines  the  ore, 
and  then  dissolves  out  the  zinc  by  means  of  weak  hydro¬ 
chloric  acid.  If  the  ore  contains  much  lead,  he  uses  very 
weak  acid.  If  it  contains  little  lead  or  copper,  he  precipitates 
them  with  scrap  iron  or  sulphuretted  hydrogen,  or  the  lead  is 
separated  by  sulphuric  acid.  The  zinc  is  then  precipitated 
as  carbonate  by  continuous  boiling  with  carbonate  of  lime, 
and  the  carbonate  is  reduced  to  the  metallic  state  in  the 
usual  manner. 
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In  the  treatment  of  the  ores  of  antimony  containing  lead, 
and  several  other  metals,  the  ore  is  first  calcined  with  a  weight 
of  common  salt  equal  to  the  antimony  it  contains,  air  being 
freely  admitted  to  the  furnace  ;  whereupon  it  will  be  found 
that  the  whole  of  the  antimony,  with  some  arsenic,  iron,  and 
other  metals,  distil  over  in  the  state  of  chlorides.  These  the 
inventor  condenses  by  passing  them  up  a  tower  filled  with 
coke  or  pebbles,  with  a  small  stream  of  water  trickling  down. 
Before,  however,  they  pass  up  the  tower,  they  are  conveyed 
through  a  tube,  kept  at  a  red  heat,  into  which  is  introduced 
a  small  steam  jet.  In  this  way  the  chloride  of  antimony  is 
converted  into  the  oxide  and  hydrochloric  acid,  which  pass 
on  to  the  tower  and  are  condensed.  The  oxide  of  antimony 
is  reduced  in  reverberatory  furnace  with  charcoal  or  any 
other  reducing  flux ;  and  the  metals  left  after  the  distillation 
of  the  chlorides  are  reduced  by  any  known  means. 

The  treatment  of  the  ores  of  copper  refers  especially  to 
the  poor  sulphurets.  These  are  first  calcined,  so  as  to  re¬ 
move  the  whole  of  the  sulphur.  The  copper  is  now  dissolved 
by  means  of  hydrochloric  acid,  and  afterwards  precipitated 
from  the  solution  by  iron.  The  iron  is  then  removed  by 
caustic  lime,  and  the  acid  is  recovered  from  the  chloride  of 
calcium  by  a  process  already  patented  by  the  inventor. 

To  separate  cobalt  from  chloride  of  iron  liquors,  the  in¬ 
ventor  evaporates  the  neutral  solution  to  dryness ;  and  then 
converts  the  chlorides  of  iron  into  oxides  by  means  of  heat 
and  steam,  whilst  the  chloride  of  cobalt  remains  unchanged, 
and  may  be  dissolved  out  by  boiling  water.  To  obtain  the 
cobalt  free  from  zinc  or  any  of  the  earths  or  alkalies,  the 
solution  is  boiled  with  a  strong  solution  of  bleaching  powder, 
and  the  black  precipitate  is  washed  with  dilute  sulphuric 
acid,  which  leaves  the  cobalt  pure. 

Gold  ores  the  inventor  divides  into  two  classes,  —  the  first 
consisting  of  gold  ores  properly  so  called,  and  the  second  of 
auriferous  quartz.  The  first  class  of  ores  are  smelted  (with 
copper  ore  if  necessary)  to  obtain  a  regulus.  Two  or  three 
tons  of  this  regulus  are  fused  with  two  parts  of  anhydrous 
sulphate  of  soda  and  one  part  coal.  When  the  ore  is  poor  in 
gold,  this  mixture  must  be  thoroughly  mixed  with  the  melted 
regulus.  After  the  mixture  is  made,  the  heat  is  continued 
for  an  hour  or  more ;  the  slag  is  then  skimmed  off,  and  the 
melted  regulus  tapped  into  sand  moulds  in  the  usual  manner. 
While  the  pigs  of  metal  are  still  hot  they  are  thrown  into 
water,  which  disintegrates  them  like  quicklime,  dissolving 
out  the  sulphuret  of  sodium  holding  in  solution  the  sulphuret 
of  gold.  The  sulphuret  of  gold  is  precipitated  from  this 
solution  on  the  addition  of  a  mineral  acid  to  excess,  and  it  is 
then  collected  and  reduced.  The  residual  copper  regulus 
is  used  over  and  over  again  with  fresh  gold  ore.  Auriferous 
quartz  the  inventor  first  calcines  and  then  treats  with  muriatic 
acid  which  does  not  contain  any  free  chlorine.  After  stand¬ 
ing  a  few  hours,  he  washes  away  the  muriatic  solution  until 
the  water  is  tasteless.  He  then  covers  the  quartz  with 
aqueous  solution  of  chlorine,  which  dissolves  the  gold  at 
once,  or  at  all  events  in  the  course  of  twenty-four  hours. 
Sometimes  the  inventor  mixes  peroxide  of  manganese  with 
the  ore  before  he  adds  the  muriatic  acid,  and  after  twenty- 
four  hours  he  washes  out  the  solution  of  gold  and  precipitates 
the  metal  by  protosulphate  of  iron. 

To  concentrate  lead  and  other  ores,  the  inventor  simply 
grinds  them  in  an  ordinary  corn  mill,  set  so  as  not  to  pul¬ 
verise  but  only  to  rub  the  particles  together,  and  then  sifts 
them  through  sieves  of  different  degrees  of  fineness.  The 
first  one  should  be  very  fine,  and  from  this  only  ore  of  the 
first  quality  will  be  obtained,  and  the  inventor  finds  that  the 
matrix  generally  leaves  the  second  sieve  so  poor  as  to  produce 
ore  of  no  value  in  a  third  sieve. 


Improvements  in  the  re-ivorking  of  Compounds  of  India-rubber 
and  Sulphur,  by  William  Hooper.  1859. 

In  the  manufacture  of  india-rubber  there  is  a  great  deal 
waste.  This  waste  the  inventor  hardens  by  heat,  and  then 
grinds  it  to  powder,  after  which  he  adds  a  quantity  of  raw 
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Correspondence— -  Chemical  Notices  from  Foreign  Sources. 


india-rubber  or  other  substance  to  make  the  powder  adhere 
together,  and  a  small  proportion  of  sulphur.  He  then  moulds 
the  compound  to  any  form  desired,  and  heats  it  to  make  the 
hard  or  semi-hard^substance  formed  by  heating  such  mixtures. 
By  mixing  a  larger  quantity  of  raw  india-rubber  with  the 
ground  material  and  employing  less  heat,  a  substance  some¬ 
thing  like  ordinary  vulcanised  india-rubber  may  be  obtained. 

We  should  have  thought  that  a  plan  of  this  sort  would 
have  been  followed  by  every  manufacturer  of  india-rubber. 

jj  jjpuwwww ^ ..  .  .  - 

CORRESPONDENCE.1 


The  Jacob  Bell  Testimonial. 

To  the  Editor  of  the  Chemical  News. 

gIBj  —  No  man  ever  deserved  a  testimonial  more  than 
Jacob  Bell,  the  only  question  about  it  can  be  what  form  it 
shall  take.  A  scholarship  in  the  gift  of  the  Pharmaceutical 
Society  must  be  generally  approved  of,  for  the  School 
of  the  Society  may  be  said  to  be  of  Mr.  Bell’s  creation. 
But  if  enough  money  be  obtained,  I  would  suggest  a 
plan  which  would  give  a  wider  interest  to  the  testimonial, 
and  would  perhaps  do  more  to  promote  the  study  of  Phar¬ 
macy.  Let  the  society  offer  an  annual,  biennial  or  even 
triennial  prize  (like  the  Jacksonian  at  the  College  of  Sur¬ 
geons)  for  the  best  essay  on  some  pharmaceutical  subject 
and  let  it  be  open  to  the  competition  of  all  chemists  and 
dru^rists.  A  scholarship  has  often  brought  the  career  of  a 
very  promising  student  to  an  unsatisfactory  close,  and  the 
publication  of  the  essay  will  always  prove  that  the  prize  was 
fairly  earned.  I  write  this  suggestion  in  the  interest  of  the 
Pharmaceutical  Society  of  which  in  most  things  I  am  a  warm 


supporter. 


M.  P.  S. 


Chemical  Notices  from  foreign  sources ,  by  Dr.  T.  L.  Phipson. 

I.  MINERAL  CHEMISTRY. 

Pereiiloritle  of  Phosphorus. — M.  R.  WEBER9  has  shown 
that  a  certain  number  of  natural  and  artificial  oxides  are  de¬ 
composed  easily  by  perchloride  of  phosphorus  (PC15)  with 
production  of  corresponding  metallic  chlorides  and  oxy¬ 
chloride  of  phosphorus.  Silicic  acid  obtained  by  calcination  of 
the  gelatinous  silica,  is  decomposed  at  a  red  heat  by  perchloride 
of  phosphorus  ;  a  volatile  liquid  condenses  in  the  recipient. 
This  liquid  decomposes  water,  producing  acid  vapours  and  a 
precipitate  of  gelatinous  silica ;  it  is  probably  a  mixture  of 
oxychloride  of  phosphorus  and  chloride  of  silieium.  Stannic 
acid  and  titanic  acids  are  decomposed  in  the  same  manner. 

With  alumina  oxychloride  of  phosphorus  is  formed,  whilst 
near  the  red-hot  tube  is  condensed  a  combination  of  chloride 
of  aluminium  with  protochloride  of  phosphorus  (  A12C13  + 
PC13).  M.  Weber  has  also  obtained  this  combination  di¬ 
rectly  by  the  union  of  the  two  chlorides.  It  is  almost  colour¬ 
less,  fusible,  and  more  volatile  than  either  of  its  constituents. 

Chrome-iron,  franklanite,  spinel,  and  other  minerals  are  at¬ 
tacked  and  decomposed  at  high  temperatures  by  perchloride 
of  phosphorus.  The  oxides  of  cadmium,  manganese,  cobalt, 
magnesia,  and  chromium  are  also  transformed  into  chlorides 
when  slightly  heated  in  PC15.  With  oxide  of  iron  a  double 
chloride  Fe2Cl3  +  PC13)  is  formed  as  with  alumina.  This 
double  chloride  can  also  be  produced  by  mixing  together  the 
two  chlroides.  Arsenious,  iodic,  arsenic,  and  molybdic  acids 
are  decomposed  by  PC15  at  the  ordinary  temperature  of  the 
atmosphere. 

Artificial  production  of  Azurite.— —  The  mineral  azurite 
has  for  formula  3CuO.2CO2.HO.  It  has  been  obtained 


1  As  the  space  we  can  allow  for  correspondence  is  necessarily  limited  we 
shall  not  always  be  able  to  publish  the  letters  of  correspondents  at  full 
length.  It  will  always,  however,  be  our  object  to  give  a  fair  epitome  of 
their  contents. 

2  Monatsbericht  der  Koniglichen  Preussischen  AJcademie  der  Wissen- 
schaften,  Feb.  1859,  P-  229« 


artificially  by  M.  Debray1  in  the  reaction  of  nitrate  of  copper 
in  solution  upon  common  chalk.  The  experiment  is  made  in 
tubes  closed  at  the  lamp,  and  the  decomposition  takes  place 
at  the  ordinary  temperature  and  under  the  slight  pressure  of 
three  or  four  atmospheres.  The  chalk  is  observed  to  become 
covered  first  with  a  green  matter,  which  soon  transforms  it¬ 
self  into  crystals  of  azurite.  The  following  reactions  take 
place : 

1st.  3  (Cu.NOO  +2(CaO.CO,)=3 (CuO.) NO;  +  2 (CaO.NO;)  + 

2  CO2. 

2nd.  3  (CuO)  NOa  +  CaO.  2  CO2,  HO— 3  (CuO),  2  CO*,  FIO  + 
CaO.  NO;. 

The  carbonate  of  lime  cannot  be  replaced  by  a  soluble 
alkaline  carbonate.  When  bicarbonate  of  soda  is  heated  in 
a  closed  tube  with  nitrate  of  copper  to  1600  (Centigr.)  a 
blue  crystalline  compound  is  obtained,  insoluble  in  water, 
and  which  is  CuO.C02  +  NaO.C02.  This  is  the  first  exam¬ 
ple  we  have  of  a  double,  anhydrous  carbonate  of  copper  non- 
decomposable  by  water.  M.  Becquerel  produced  azurite 
artificially  two  years  ago  by  means  of  electricity.  His 
paper  was  communicated  to  the  Paris  Academy  of  Sciences. 

Peroxide  of  i>ead. — Since  peroxide  of  lead  (Pb02)  is  em¬ 
ployed  in  the  fabrication  of  lucifer  matches,  it  is  prepared  on 
a  large  scale.  Professor  Boettger 2  proposes  that  it  should  be 
manufactured  by  boiling  acetate  of  lead  with  a  clear  solution 
of  chloride  of  lime  in  excess.  In  this  reaction,  peroxide  of 
lead,  chloride  of  calcium,  and  acetate  of  lime  are  formed. 
The  peroxide  is  washed  until  it  contains  no  chloride. 

This  process  is  only  a  modification  of  that  of  M.  Winkel- 
blech,  who  has  shown  that  salts  of  lead  boiled  with  an  alka¬ 
line  hypochlorite,  produce  peroxide  of  lead.  The  latter  made 
use  of  hypochlorite  of  soda,  but  chloride  of  calcium  being 
quite  as  soluble  as  chloride  of  sodium,  it  is  more  economical 
to  employ  Prof.  Boettger’s  process. 

PbOo  can  also  be  obtained  by  passing  a  current  of  chlorine 
gas  into  water,  holding  oxide  of  lead  in  suspension  (2  PbO  + 
Cl  =  Pb02  + PbCl),  or  into  water  mixed  with  oxide  of  lead, 
and  an  alkali  or  quick  lime  (PbO  +  CaO  +  Cl  =  Pb02  +  CuCl). 
It  is  prepared  likewise  when  oxide  of  lead  is  melted  with  a 
mixture  of  chlorate  and  nitrate  of  potash. 

II.  ORGANIC  CHEMISTRY. 

Cubiiose.  —  M.  Payen 3  has  submitted  to  a  chemical  exa- 
amination,  the  substances  contained  in  the  birds’  nests  which 
are  used  by  the  Chinese  as  an  aliment,  and  form  among  the 
Oriental  nations  the  object  of  a  large  commerce.  These  nests,  as 
is  well  known,  are  constructed  by  a  species  of  swallow,  which 
the  French  term  Salatigane.  The  quantity  of  nests  exported 
yearly  from  the  Indian  archipelago  is  estimated  at  24.2,000  lbs. 
English.  The  value  of  the  substance  is  from  100  to  1 50 
francs  a  pound.  In  Paris,  these  swallow  nests  sell  sometimes 
as  high  as  4.00  francs  a  pound,  or  5  or  6  francs  per  nest* 
They  are  sold  ready  for  eating.  Many  naturalists  think  that 
the  nests  are  composed  of  the  spawn  of  fish,  or  of  a  mixture 
of  various  zoophytes ;  others  think  they  are  made  of  a 
certain  juice  which  exudes  from  some  unknown  tree,  or  that 
they  are  constructed  with  lichens  and  gelatinous  algte.  It 
appears  certain,  however,  that  the  swallows  produce  at  the 
time  of  nidification  a  mucilaginous  liquid,  secreted  from 
their  salivary  glands,  or  by  the  glands  of  one  of  their 
stomachs,  in  the  same  manner  that  the  swallows  of  Europe 
secrete  a  viscuous  liquid  with  which  they  cement  together  the 
materials  of  their  nests  in  the  window  corners  of  our  houses. 

M.  Payen’s  investigations  show  that  such  is  the  case  ;  the 
agglutinative  and  alimentary  principle  of  the  Salangane’s 
nest  sometimes  forms  the  greater  part,  or  even  the  whole  of 
the  nest,  and  is  a  peculiar  secretion  analogous  to  animal 
mucus  containing  nitrogen  (9^52  per  cent)  and  sulphur,  devoid 
of  organisation,  sinking  in  water,  and  dissolving  almost 
entirely  in  hot  water,  taking  an  orange  colour  with  iodine, 
soluble  in  diluted  and  warm  alkaline  solutions,  &c.  To  this 


1  Repertoire  de  Chimie,  Novembre,  1859. 

2  Polytechnisches  Notixblatt“,i'&$<). 

3  Comptes  Rendus,  Oct.  1859. 
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new  immediate  principle,  the  author  has  given  the  name  of 
cubilose,  which  implies  the  use  and  natural  state  of  the  secre¬ 
tion  in  question. 

Geiosc —  M.  Payen 1  has  likewise  given  the  name  of 
gelose  to  another  principle,  which  he  has  extracted  from  the 
Gelideum  corneum  or  Java  algue,  and  from  a  certain  commer¬ 
cial  substance  known  as  “  Chinese  moss  ”  ( mousse  de  Chine), 
which  is  employed  in  China  to  prepare  jelly,  &c.  Gelose  is 
extracted  from  the  substances  in  question  by  cold  water  :  when 
dissolved  in  boiling  water  the  whole  is  transformed  into  a 
jelly  on  cooling,  and  in  this  manner  one  part  of  gelose  will 
transform  500  parts  of  water  into  jelly ;  weight  for  weight 
this  new  substance  has  10  times  more  gelatinous  properties 
than  isinglass.  It  is  insoluble  in  alkaline  solutions,  in  water, 
alcohol,  ether  and  weak  acids.  It  dissolves  in  concentrated 
sulphuric  and  hydochloric  acids,  arid  forms  a  brown  sub¬ 
stance  which  gelatinises,  and  resists  both  hot  and  cold  water, 
and  solutions  of  caustic  alkalies. 

Fixation  of  Colouring  Matters —  M.  Bolley  2  of  Zurich 
has  been  studying  for  some  time  past,  the  action  of  colouring 
matters  upon  various  tissues,  to  discover  whether  their  fixa¬ 
tion  is  owing  to  chemical  affinity,  capillarity,  &  c.  He  ap¬ 
pears  to  have  shown  that  capillarity  has  nothing  to  do  with 
the  phenomenon,  for,  amorphous  cellulose  precipitated  from 
a  solution  of  cellulose  in  Schweitzer’s  liquid  “combines”  with 
mordants,  and  with  colouring  matters  (or  at  least  fixes  them), 
and  can  be  separated  from  them’  again  by  the  ammoniacal 
solution  of  cupric  oxide.  Mr.  Bolley  has  arrived,  after 
various  experiments,  at  the  conclusion  that  tissues  fix  colour¬ 
ing  matters  in  the  same  manner  as  charcoal  does,  but  with 
less  energy.  Hence  the  necessity  of  employing  mordants, 
which  form  (chemically  ?)  with  the  soluble  colouring  prin¬ 
ciples,  insoluble  lakes  which  water  cannot  wash  away.  The 
author  admits  that  the  mordant  is  in  chemical  combination 
with  the  colour,  whilst  the  latter,  together  with  the  mordant, 
is  only  mechanically  fixed  upon  the  tissue  as  it  would  be  upon 
charcoal,  when  precipitated  by  this  agent  from  a  solution. 
We  may  observe  here,  that  up  to  the  present  time  the  attrac¬ 
tion  of  charcoal  for  colouring  matters  has  not  been  satis¬ 
factorily  explained. 


III.  CHEMICAL  ANALYSIS. 


On  the  means  of  detecting  sophisticated  Milk.  —  Such 


is  the  title  of  a  long  paper  recently  published  by  M.  De- 
larue  3,  of  Dijon.  The  author  discusses  the  value  of  the 
various  instruments,  lactometers,  galactometers,  lactodensi- 
meter,  cremometers,  See.  invented  for  testing  the  purity  of 
milk,  and  he  shows  in  a  very  satisfactory  manner  that  they 
are  perfectly  useless  and  can  in  no  way  be  relied  upon.  He 
endeavours  to  prove  also  that  chemical  analysis  is  not  capable 
of  detecting  in  every  case  whether  a  sample  of  milk  has  been 
sophisticated  or  not.  This  may  be,  for  instance,  when  water 
has  been  added  to  milk  which  is  extraordinarily  rich  in 
butter,  caseum,  &c.  Analysis  is,  however,  the  only  means 
in  our  opinion  that  can  be  at  all  relied  upon.  A  sample  of 
milk  from  the  Alps  was  brought  to  me  a  short  time  ago  to 
be  examined.  Analysis  gave 


Water  . 
Butter . 

Sugar  of  milk 
Fixed  salts  . 
Caseum,  &c. 


.  86-67 

•  396 
.  4-00 
.  0-50 

•  A87 


solid  matter. 
13*33  Per  cent. 


100-00 


This  result  coincides  so  closely  with  analysis  of  good  cow’s 
milk  cited  by  Berzelius,  Lassaigne,  Wohler,  & c.  that  I'  did 
not  hesitate  to  pronounce  it  of  good  quality.  It  would  cer¬ 
tainly  be  going  backwards  were  we  to  depend  entirely  upon 
the  taste,  as  M.  Delarue  proposes,  in  order  to  test  the  purity 
of  a  sample  of  milk. 


Detection  of  Arsenic  In  Organic  Matters.’ _ Some  dis¬ 

cussion  has  taken  place  before  the  Paris  Academy  of  Sciences, 
as  to  whether  nitric  acid  and  nitrates  or  sulphuric  acid 
should  be  employed  to  destroy  the  organic  matter  in  a 
medico-legal  search  for  arsenic.  On  the  3rd  of  October  last, 
Mr.  Leroy 4  brought  forward  some  facts  to  show  that  in 
Marsh’s  apparatus  arsenic  cannot  always  be  detected  when 
sulphurets  are  present  or  when  sulphurous  acid  is  in  the 
liquid.  According  to  the  author  these  compounds  are 
formed  when  sulphuric  acid  is  employed  ;  he  therefore  pro¬ 
poses  nitric  acid  or  saltpetre  in  many  cases.  On  this  occa¬ 
sion  M.  Gaultier  de  Claubry2  stated  that  nitric  acid  and 
nitrate  of  potash  cannot  be  employed  as  he  has  shown  in  his 
Traite  de  Chimie  Legale,  that  it  is  impossible  to  detect  sul¬ 
phurous  acid  in  the  black  matter  resulting  from  the  action  of 
sulphuric  acid,  although  this  product  (So2)  was  admitted  to  be 
generally  present  by  Orfila ;  finally,  that  it  is  easy  to  avoid 
any  error  resulting  from  the  production  of  sulphur  spots,  or 
spots  produced  by  metallic  sulphurets  by  adding  nitric  acid 
or  aqua  regia  to  the  decomposed  mass  produced  by  the  sul¬ 
phuric  acid. 

M.  Filhol  3,  of  Toulouse  doubts  the  assertions  of  M, 
Gaultier  de  Claubry,  and  appears  to  vindicate  M.  Leroy’s 
opinions.  But  MM.  Batard  and  Regnault  4,  observe  that 
the  question  was  resolved  some  time  since  in  one  of  their  re¬ 
ports  (1844),  in  which  it  was  shown  that  nitric  acid  and 
nitrates  presented  causes  of  error,  and  that  in  most  cases  sul¬ 
phuric  acid  alone  could  be  employed  to  carbonise  the  organic 
matter. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Gunpowder  and  its  Improvement. — Sir, — In  a  recent  num¬ 
ber  of  the  Daily  Telegraph,  the  editor,  when  writing  on  the  subject 
of  gunpowder,  hopefully  alluded  to  the  time  when  an  ounce  might 
be  made  to  go  as  far  as  a  pound  of  the  present  make.  I  am  afraid 
we  shall  have  to  wait  a  long  time  before  that  will  be  realised. 
Many  attempts  have  been  made  by  myself  and  others  in  that 
direction,  at  a  considerable  risk.  In  fact,  very  strong  powders 
are  decidedly  objectionable  on  many  grounds;  such  as  the  diffi¬ 
culty  of  making  artillery  to  withstand  their  action ;  their  ex¬ 
treme  danger  in  handling,  and  their  explosion  being  likely  to  re¬ 
coil  with  more  tremendous  effects  on  those  who  use  them — to  say 
nothing  of  their  unequal  expansion  and  deficient  propulsive 
power  or  range,  as  instanced  in  the  case  of  gun  cotton,  and  com¬ 
pounds  of  chlorate  of  potash,  with  their  liability  to  ignite  more 
readily  by  friction  and  percussion  than  ordinary  powder,  com¬ 
pared  with  which  the  latter  is  far  safer. 

The  utmost  improvement  and  increase  of  strength  in  ordinary 
powder  which  can  be  desired,  combined  with  safety,  would  be 
25  to  35  per  cent. ;  and  this  I  have  obtained  without  the  use  of 
any  chemical  agent,  and  of  which  the  following  example  will 
afford  some  idea : 

Having  constructed  a  target  of  sound  pine  wood,  free  from 
knots,  consisting  of  eight  boards,  inch  thick,  firmly  bound 
together,  Minid  balls  were  fired  from  a  rifle  at  the  distance  of  40 
yards,  the  penetration  into  the  solid  mass  being  about  2  inches 
deeper  than  with  the  best  government  rifle  powder,  the  latter  pene¬ 
trating  only  the  fifth  board ;  whilst  mine  (or  the  government 
powder  improved  by  me)  went  clean  through  the  sixth  and  into 
the  seventh  board — a  pretty  strong  proof  of  the  improvement 
effected  by  the  addition  of  the  harmless  ingredient  alluded  to. 

But,  Sir,  the  difficulties  and  prejudices  against  the  introduction 
of  all  improvements  to  the  authorities  are  so  great  as  to  deter  any 
inventor,  however  sanguine  he  may  be  of  success,  from  coming 
forward  to  disclose  his  secret  and  spend  his  money,  unless  he  is 
thoroughly  satisfied  of  having  a  full  and  fair  trial  of  his  invention 
— disappointment  being  the  common  lot  of  most  inventors,  not¬ 
withstanding  the  official  reports  of  the  trials  are  in  their  favour. 
Trotman’s  anchor,  Prideaux’s  cooling  furnace  doors,  to  wit,  cum 
multis  aliis  that  I  could  mention.  The  admitted  superiority  of  a 
thing  is  not  always  a  passport  of  its  introduction  to  use ;  there 


1  Comples-Rendus,  Oct.  3,  1859. 

2  Moniteur  Scientifique,  1859,  No.  71,  p.  425. 

3  Schweitzer’s  Polytechnische  Zeitschr\ft,  1859. 
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2  Idem. 

3  Idem. 
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are,  perhaps,  other  causes  which  operate,  which  the  inventors  are 
not  supposed  to  know,  or  ever  can  arrive  at.  In  my  case,  I  can 
fearlessly  say  that,  since  the  day  when  gunpowder  was  first  in¬ 
vented,  no  greater  power,  combined  with  corresponding  safety, 
has  ever  been  obtained,  or  perhaps  ever  will.  Inventors  are  too 
often  hardly  dealt  with,  and  their  inventions  snubbed  and  laid 
aside  for  awhile  dormant,  until  some  one  of  more  tact  and  cun¬ 
ning  re-introduces  them  under  other  auspices  and  other  guises 
and  claims  the  merit  of  novelty.  Indeed,  if  the  statement  of  the 
Engineer  of  some  few  months  since  be  true,  as  many  as  4000 
inventions  per  annum  are  rejected ;  whether  on  sufficient  grounds, 
or  not,  parties  are  left  to  judge  for  themselves ;  but  so  it  is — ex- 
perientia  docet. — John  Horsley ,  F.C.S. 

Cheltenham. 

Detection  of  Metallic  Poisons  by  means  of  tlie  Battery.— 
Sir, — In  answer  to  “[Medicus,”  p.  12, 1  may  inform  him  thatOsann 
has  employed  a  battery  for  the  detection  of  very  minute  quantities 
of  arsenic.  He  dilutes  a  solution  of  arsenious  acid  in  hydrochloric 
acid  with  water  until  sulphuretted  hydrogen  no  longer  gives  a 
yellow  precipitate.  He  then  places  a  few  drops  of  this  solution 
in  a  watch  glass,  and  exposes  it  to  the  action  of  a  small  coke 
battery.  A  dark  coating  of  metallic  arsenic  is  soon  perceptible 
at  the  negative  pole.  The  plan,  I  have  no  doubt,  might  be  used 
in  organic  mixtures,  and  would,  I  think,  be  superior  to  Iieinsch’s 
method.  In  the  case  of  arsenic,  however,  I  do  not  see  the  advan¬ 
tage  of  being  able  to  detect  such  very  minute  quantities,  at  all 
events  for  legal  purposes.  Juries,  with  very  good  reason,  refuse 
to  hang  a  man  on  the  strength  of  a  few  microscopic  crystals. — 
Expert.  [See  also  Mr.  Bloxam’s  paper  in  the  report  of  the  meet¬ 
ing  of  the  Chemical  Society,  which  we  publish  this  day. — Ed.] 

Note  on  tbe  Murexide  Dyes. — In  the  process  for  the  em¬ 
ployment  of  the  murexide  dye  for  printing,  given  in  the  last  issue 
of  your  journal  (page  17),  there  is  a  precaution  to  be  attended  to 
which  I  think  of  sufficient  interest  and  importance  to  find  a  place 
in  connection  with  the  statements  of  Dr.  Yon  Kurrer.  If  silk  be 
the  material  operated  'upon,  and  it  be  printed  crimson  by  the 
process  referred  to,  there  is  a  great  tendency  for  a  certain  quantity 
of  mercury,  derived  from  the  corrosive  sublimate  bath,  to  remain 
in  the  fabric  as  an  insoluble  compound,  and  equally  impregnating 
the  printed  and  the  preserved  white  portions  of  the  goods ;  and 
will,  in  the  course  of  time,  most  assuredly  give  rise  to  yellow 
stains  and  discoloration — appearing  first  at  the  folds,  where  in 
packing  they  are  more  freely  exposed  to  the  sulphuretted  con¬ 
taminations  of  the  atmosphere.  An  occurrence  of  this  kind 
having  been  presented  to  my  notice,  I  was  led  to  make  some  expe¬ 
riments,  with  the  view  of  ascertaining  the  best  method  of  remov- 
ingthemercury  compound  without  interfering  with  thebrilliancy 
of  the  crimson  dye ;  and  in  this  I  succeeded  by  the  use  of  a  final 
bath  of  tartaric  acid.  The  goods  were  passed  through  a  course 
of  treatment  similar  to  that  described  by  Dr.  Yon  Kurrer,  for  the 
production  of  the  crimson  or  rose-red  dye,  but  were  found,  as  I 
said,  still  to  contain  mercury,  which  no  washing  would  remove ; 
they  were  then  steeped  for  a  short  time  in  tartaric  acid  solu¬ 
tion  (8  ounces  to  1  lb.  of  the  crystals  dissolved  in  a  gallon  of 
cold  water),  and  finally  washed.  This  agent  removed  from  the 
fabric  nearly  all  the  mercury ;  and  the  distinction  between  the 
state  of  the  goods  before  and  after  purification  was,  on  testing  with 
sulphuretted  hydrogen,  brought  out  in  a  very  conspicuous  manner. 

The  murexide  preparation  is  supposed  to  be  manufactured 
from  guano :  it  has  a  dark  red  colour,  and  very  much  resembles 
powdered  cochineal ;  the  selling  price  is  about  20 s.  per  lb.  There 
are  also  in  the  market  other  varieties,  of  French  manufacture, 
selling  at  a  somewhat  higher  rate ;  they  are  well  crystallised, 
exhibit  dichroism,  and  may  be  procured  in  slightly- varying 
shades  of  colour. — John  Spiller,  F.  C.  S. 

Chemical  Department,  Woolwich. 

Purification  of  Water  by  means  of  Metallic  Iron. - 

Sir,  —  In  the  last  number  of  the  Chemical  News,  in  an 
article  on  “  Why  do  ships  rot  ?  ”  you  state  that  M.  Kulilmann 
found  that  the  hydrated  oxide  of  iron  “  agitated  with  water, 
coloured  by  various  organic  matters,  energetically  decolorised  it ; 
a  fact  which  led  you  to  suppose  that  it  might  be  a  valuable 
agent  in  the  purification  of  waters  for  the  supply  of  towns.” 
Perhaps  you  may  not  be  aware  that  the  fact  of  iron — metallic 
iron — being  a  purifier  of  water  is  already  known.  The  most  im¬ 
pure  waters  are  completely  decolorised  by  the  precipitation  of  all 
the  vegetable  and  animal  impurities  therein  contained  by  simple 
contact  with  that  metal,  and  by  subsequent  filtration  of  the 
organic  matter.  Indeed,  the  principle  has  been  patented,  and 
filters  are  now  being  sold  which,  thanks  to  chemistry,  are  not 
merely  strainers, but  scientific  disinfectants. — Thos.  Salter,  F.C.S. 


LABORATORY  MEMORANDA. 


Coloured  Flames. — Bibulous  paper  soaked  for  ten  minutes 
in  a  mixture  of  4  parts  by  measure  of  oil  of  vitriol  with  5  parts 
of  strong  fuming  nitric  acid,  and  then  washed  out  thoroughly  with 
warm  distilled  water,  is  to  be  dried  at  a  gentle  heat.  The  gun- 
paper  thus  prepared  is  then  saturated  with  chlorate  of  strontium, 
with^  chlorate  of  barium,  or  with  nitrate  of  potassium,  by  im¬ 
mersion  in  a  warm  solution  of  these  salts ;  a  solution  of  chlorate 
of  copper  also  may  be  used.  If,  after  complete  drying,  a  small 
pellet  of  any  of  these  papers  be  made,  lighted  at  one  point  at  a 
flame,  -and  then  thrown  into  the  air,  a  flash  of  intensely- coloured 
light  is  produced,  while  the  combustion  is  so  perfect  that  there  is 
no  perceptible  ash.  The  barium  salt  gives  a  beautiful  green 
light,  the  strontium-salt  a  crimson,  the  potassium-salt  a  violet, 
and  the  copper-salt  a  fine  blue.  The  chlorates  may  be  prepared 
sufficiently  pure  for  these  experiments  by  mixing  warm  solutions 
of  the  chlorides  of  barium,  strontium,  or  copper,  with  an  equi¬ 
valent  quantity  of  a  warm  solution  of  chlorate  of  potassium. 
The  clear  liquid  is  to  be  poured  olf  the  precipitated  chloride  of 
potassium,  and  employed  for  the  saturation  of  different  portions 
of  the  gun-paper.  The  foregoing  makes  an  admirable  lecture- 
experiment,  for  illustrating  the  colours  of  the  barium,  strontium, 
and  other  flames. — A.  H.  Church. 

To  determine  the  amount  of  Alcohol  In  Wines  and 

other  Alcoholic  Mixtures. — Measure  off  a  certain  quantity  of 
the  liquid,  and  take  the  specific  gravity  and  the  temperature. 
Then  evaporate  half  away  in  the  air  or  in  a  water  bath.  Now  add 
water  to  make  up  the  original  quantity,  and  then  take  thesp.  gr. 
at  the  same  temperature  as  before.  Subtract  the  one  sp.  gr.  from 
the  other,  and  the  difference  gives  the  specific  gravity  of  the 
alcohol  and  water  as  they  exist  together  in  the  wine  or  mixture. 
For  example — 

The  sp.  gr.  of  a  wine  at  500  F.  .  .  .  -  0-9953^(000 

After  evaporation,  and  made  up  with  water,  it  =  i‘oo8o 
The  sp*  gr.  of  the  alcohol  and  water  .  —  -9873 
Spirit  having  the  sp.  gr.  ‘9873  at  500  F.  expresses  9^  per  cent,  of 
absolute  alcohol  at  59*5°  E.,  which  is,  therefore,  the  alcoholic 
contents  of  the  wine. — Mulder's  Chemistry  of  Wine. 


MISCELLANEOUS. 


American  Platinum. —  A  new  vein  of  platinum  and  gold 
has  lately  been  found  at  Frederickstown,  Mo.,  by  Dr.  Koch,  of 
St.  Louis.  It  is  stated  to  be  very  rich. 

Burnishing:  Paper. — The  usual  method  of  glazing  paper  is 
by  rolling  pressure,  the  webs  of  paper  being  calendered  between 
metal  and  paper  rollers.  A  new  method  for  polishing  paper  has 
been  introduced  by  J.  Evans,  of  Hertford,  which  consists  in 
bringing  the  paper  into  contact  with  sets  of  polished  rollers  driven 
far  more  rapidly  than  the  surface  of  the  ’paper.  The  web  of 
paper  is  supported  during  the  time  it  is  passing  through  the 
calendering  rollers  by  hard  polished  rollers  instead  of  resting,  as 
heretofore,  upon  rollers  of  wood  and  paper.  This  appears  to  be  an 
extension  of  the  calico-printers’  and  bleachers’  method  of  ca¬ 
lendering  cloth  for  the  purpose  of  glazing  it. —  Scientific  Ame¬ 
rican. 


ANSWERS  TO  CORRESPONDENTS. 


H.  L.  M. — Charcoal  plates  for  galvanic  batteries  are  made  by  combining 
hard  charcoal  dust  (obtained  from  gas-retorts)  with  flour  paste,  then 
allowing  them  to  dry.  and  submitting  them  to  a  red  heat  in  a  closed 
vessel.  Nitric  acid  is  generally  employed  for  them,  the  same  as  in  Groves, 
battery.  We  prefer  platinum  to  charcoal  plates. 

S.  S.  Stevens. — ‘A  quick-dryingvarnish  for  paper  or  linen  can  be  pre¬ 
pared  as  follows  •  Take  gum  sandarach,  8  oz. ;  Canada  balsam,  4  oz. ; 
and  dissolve  them  in  a  quart  of  alcohol.  Varnish  made  with  gum  resins 
and  turpentine  do  not  dry  so  fast  as  those  made  with  alcohol,  but  they  are 
not  so  liable  to  crack. 

Quxrere  Verum. —  1.  We^do  not  know  one.  2.  We  should  think  not. 
3.  Old  name  for  chlorine.  4*.  At  most  instrument  makers. 
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THE  BATH-BUN  POISONING  CASE. 

In  another  column  will  be  found  the  details  of  a  case 
of  wholesale  poisoning-,  which,  coming  so  soon  after  the 
similar  occurrence  at  Bradford,  and  combined  with  the 
prevalent  belief  with  respect  to  the  poisonous  adultera¬ 
tion  of  articles  of  food,  is  not  unlikely  to  lead  to  some 
rather  stringent  legislation  during  the  next  session  of 
parliament.  It  fortunately  happens  that,  although  several 
persons  were  poisoned  at  Clifton,  and  suffered  dread¬ 
fully  in  consequence,  no  death  has  as  yet  occurred,  and 
if  none  should  take  place  it  may  happen  that  the  author 
of  their  sufferings  may  escape  unpunished,  except  from 
the  loss  of  custom ;  it  is  therefore  abundantly  evident 
that  some  enactment  should  be  made  to  enable  the  law  to 
reach  and  inflict  an  adequate  penalty  on  such  offenders  as 
these  Clifton  tradesmen.  The  case  is  certainly  the  very 
worst  of  the  kind  that  ever  came  to  our  knowledge.  In 
the  Bradford  affair  there  were  circumstances  which  could 
be  urged  in  extenuation  ;  and  the  stuff  sold  for  adultera¬ 
tion  was,  at  all  events,  not  poisonous,  and  unless  taken 
in  a  large  quantity  possibly  not  even  injurious  ;  but  when 
a  druggist  deliberately  sells  a  poison  which  he  must  have 
known  was  to  be  used  in  giving  a  colour  to  an  article  of 
food,  it  seems  to  us  that  if  a  person  dies  from  eating  it 
his  offence  falls  very  little  short  of  murder  in  a  legal 
point  of  view,  and  is  an  infinitely  worse  crime  in  a  moral 
point  of  view  than  merely  killing  a  single  individual.  It 
lias  been  suggested  that  this  Clifton  druggist  was  not  a 
chemist ,  but  it  cannot  be  supposed  that  the  most  ignorant 
vendor  of  drugs  does  not  know  which  of  those  he  sells 
are  poisonous,  and  in  this  particular  instance  there  is  not 
the  shadow  of  an  excuse  of  this  kind,  inasmuch  as  every 
preparation  containing  lead  is  known  to  be  poisonous, 
and  he  must  therefore  have  been  aware  when  he  was 
selling  what  he  supposed  to  be  chromate  of  lead  that  he 
was  deliberately  selling  a  substance  which  must  inevita¬ 
bly  injure  the  health  even  if  it  did  not  destroy  the  lives 
of  several  of  his  fellow  creatures,  for  the  sake  of  the 
paltry  gain  of  a  few  pence.  It  is  true  that  no  case  is  re¬ 
corded  of  death  having  been  caused  by  this  particular 
preparation  of  lead,  but  the  subject  of  lead-poisoning  has 
been  so  recently  discussed  in  all  its  bearings  that  it  is  im¬ 
possible  to  allow  for  an  instant  that  any  person  who  is 
sufficiently  educated  to  be  able  to  read  a  newspaper  can 
be  unaware  that  it,  in  common  with  all  other  allied  sub¬ 
stances,  is  a  poison,  and  one  of  the  worst  kind  of  poisons 
too,  viz.  a  slow  and  lingering  one,  which,  taken  into  the 
system,  produces  effects  which  may  be  attributed  to 
natural  causes. 

We  believe  that  among  the  vast  body  of  chemists  and 
druggists  in  the  kingdom,  it  would  be  difficult  to  find 
another  beside  this  Clifton  druggist  who  would  wil¬ 
fully  sell  poison  for  the  purpose  of  adulterating  food ;  but 
we  are  afraid  that  it  would  not  be  so  difficult  to  find 
among  them  men  who  are  not  sufficiently  careful  in  sell¬ 
ing  drugs  of  this  kind ;  and  we  would  gladly,  in  the  in¬ 
terest  of  the  general  body  of  the  chemists,  see  something 
done  which  would  insure  the  observance  of  greater  care. 


The  measures  which  have  been  suggested  do  not  appear 
to  us  calculated  to  effect  the  object  proposed;  and  it 
would  be  difficult  to  point  out  any  that  would,  without 
inflicting  injustice  on  some  who  are  entitled  to  consider¬ 
ation.  Making  it  compulsory  on  every  person  who  vends 
drugs  to  pass  an  examination  at  the  Pharmaceutical  So¬ 
ciety  as  a  condition  of  being  permitted  to  continue  his 
business,  might  be  unjust  to  many  respectable  men  who 
have  been  in  the  profession  for  years,  and  who,  though 
having  a  good  general  knowledge  of  the  qualities  of  the 
substances  they  sell,  might  still  be  unable  to  pass  through 
the  ordeal  of  an  examination  so  strict  as  that  of  the  So¬ 
ciety  above-mentioned  ;  but  it  could  not  be  an  injustice 
to  a  person  not  yet  in  business  to  insist  that  before  he 
should  be  allowed  to  engage  in  the  sale  of  drugs  and 
chemicals,  he  should  possess  a  license,  in  the  form  of  a 
certificate,  showing  that  he  had  undergone  the  test  ne¬ 
cessary  to  prove  him  to  be  a  competent  person;  and 
we  are  strongly  of  opinion  that  in  future  no  man  ought 
to  be  allowed  to  become  a  member  of  the  important  pro¬ 
fession  of  chemists  and  druggists  without  possessing  a 
certificate  of  this  kind  from  the  Pharmaceutical  Society. 
Not  only  would  there  be  no  injustice  to  individuals  in  the 
passing  of  a  bill  enforcing  this  by  the  Legislature,  but 
the  public  is  fairly  entitled  to  some  such  precautionary 
measure  being  taken ;  and  which,  moreover,  could  not  be 
objectionable  to  the  many  highly  educated  men  whose 
names  are  to  be  found  enrolled  in  the  list  of  members  of 
the  Society. 

We  confess  we  participate  to  a  certain  extent  in  the 
public  alarm,  and  we  cannot  deny  that  there  is  some 
truth  in  the  common  supposition  that  the  number  of 
cases  of  poisoning  from  mistakes  on  the  part  of  druggists 
which  are  discovered,  are  no  criterion  of  the  number  of 
mistakes  made.  Anybody  who  is  familiar  with  the 
poorest  parts  of  London  —  and  no  doubt  in  other  great 
cities  it  is  the  same — must  have  noticed  the  many  dirty, 
wretched-looking  shops,  kept  by  persons  who,  _  on  the 
strength  of  possessing  a  globular  bottle  of  blue  liquid,  a 
poor  man’s  plaster,  and  a  little  heap  of  sarsaparilla  or 
Iceland  moss  in  the  window,  and  a  few  drugs  in  the 
drawers,  claim  to  be  considered  as  chemists  and  drug¬ 
gists;  and  not  only  lay  claim  to  the  title  themselves, 
but  are  actually  considered  such  by  the  poor  creatures 
who  live  in  their  neighbourhood,  and  who  are  too 
ignorant  to  doubt  their  medical  knowledge.  The  keepers 
of  such  shops  as  these  are  not  only  an  injury  to  the 
respectable  chemists  and  druggists,  on  whose  education 
a  large  sum  has  been  spent  in  properly  qualifying  them 
for  the  important  position  they  occupy,  but  they  are  an 
imposition  on  the  public.  To  close  these  shops  by  a  legal 
enactment  would  appear  a  rather  harsh  measure  towards 
the  proprietors ;  but  short  of  this  we  do  not  see  what  can 
be  done  to  protect  the  public  against  the  repetition  of 
similar  cases  to  that  which  have  called  forth  these  re¬ 
marks.  At  all  events,  we  will  repeat  that  no  one  ought 
in  future  to  be  allowed  to  practise  as  a  chemist  and 
druggist  without  having  previously  passed  an  examina¬ 
tion  of  the  Pharmaceutical  Society. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Note  on  the  Existence  of  Hypobromous  Acid,  by  John 

Spilleb,  F.C.S.,  of  the  War  Department,  Woolwich. 

In  the  course  of  an  experimental  determination  of  the 
actions  respectively  exerted  by  the  elements,  chlorine, 
bromine,  and  iodine  upon  the  nitrate  of  silver,  some  few 
facts  presented  themselves  which  appear  likely  to  be 
useful  in  more  fully  substantiating  the  existence  of  hypo- 
bromous  acid. 

Firstly,  with  regard  to  chlorine.  If  this  gas  be  slowly 
passed  through  a  cold  solution  of  nitrate  of  silver,  or 
freshly  prepared  chlorine  water  be  brought  into  contact 
with  the  same,  this  latter  being  employed  in  excess, 
chloride  of  silver  will  be  precipitated,  and  at  the  same 
time  the  solution  will  become  strongly  acid,  and  possessed 
of  powerful  bleaching  properties,  due  to  the  oxidation  of 
a  second  atom  of  chlorine  which  remains  dissolved  in  the 
silver  solution  as  hypochlorous  acid.  Cl2-f-AgO.  N05= 
AgCl  +  CIO  -f  N05.  This  reaction,  originally  pointed 
out  by  Balard,  I  have  verified  more  recently  by  weighing 
the  amount  of  chloride  of  silver  directly  precipitated  in 
that  form,  and  also  that  subsequently  obtained  on  de¬ 
composing  the  hypochlorous  acid  in  the  filtrate  with  ex¬ 
cess  of  ammonia  at  a  nearly  boiling  temperature ;  precipi¬ 
tating  then  a  second  portion  of  chloride  of  silver  by  the 
addition  of  nitric  acid.  These  two  amounts  agreed  so 
nearly  as  to  leave  no  doubt  of  the  truth  of  the  reaction 
already  set  forth. 

In  performing  the  parallel  experiment  of  adding  bro¬ 
mine  water  to  an  excess  of  nitrate  of  silver  solution  similar 
appearances  presented  themselves.  Pale  yellow  bromide 
of  silver  was  precipitated,  while  a  considerable  amount  of 
a  bromine  compound  remained  dissolved  in  the  liquid, 
communicating  to  it  bleaching  properties,  and  exhaling 
a,n  odour  very  similar  to  that  of  hypochlorous  acid. 
Quantitative  analysis  demonstrated  that,  in  this  instance 
also,  half  the  amount  of  bromine  added  passed  directly 
into  combination  with  silver,  the  other  half  remaining  in 
solution,  and  existing  doubtless  in  the  form  of  an  oxide 
analogous  in  constitution  to  that  of  the  protoxide  of 
chlorine,  and  to  which  the  name  of  hypobromous  acid 
(BrO)  is  applicable. 

With  iodine,  under  similar  circumstances,  a  very  dif¬ 
ferent  reaction  is  observed.  In  this  case  iodide  of  silver 
is  formed,  but  unaccompanied  by  the  simultaneous  pro¬ 
duction  of  a  bleaching  compound ;  oxygen  is  set  free,  and 
apparently  does  not  exhibit  any  tendency  to  pass  on  to 
the  state  of  iodic  acid  (I05),  the  lowest  oxide  of  iodine 
of  which  the  existence  has  been  fully  established. 


'The  Action  of  Ozone  on  some  Organic  Matters,  by 
M.  Besanez. 

M.  Besanez  has  foimd  that  on  the  following  substances 
ozone  has  no  action :  urea,  hippuric  acid,  allantoin,  alloxan, 
creatine,  leucine,  fibrine,  gelatine,  starch,  sugar,  inosite, 
amygdaline,  and  salicine. 

Cyanide  of  potassium  rapidly  absorbs  ozone,  and  is 
changed  into  the  cyanate.  Uric  acid  diluted  with  water, 
and  agitated  with  ozonised  air,  is  dissolved  and  changed 
into  allantoin  and  urea. 

Creatinine  is  moderately  acted  on,  the  products  being 
creatine,  and  an  acid,  the  nature  of  which  the  author  will 
describe  hereafter. 


The  action  of  ozone  on  albumen  is  very  curious.  M. 
Besanez  hoped  to  find  urea  among  the  protein  bodies  $ 
but  although  he  directed  his  attention  particularly  to 
this  point  he  was  disappointed.  Not  an  atom  of  the 
compound  was  produced,  and  the  author  does  not  be¬ 
lieve  in  the  transformation  of  albumen  into  urea  by  oxi¬ 
dation  with  hypermanganate  of  potash. 

In  contact  with  ozonised  air,  albumen  becomes 
slightly]  coloured,  and  then  forms  a  coagulum  some¬ 
what  analogous  to  fibrine,  but  insoluble  in  a  solution 
of  nitrate  of  potash.  After  some  time  this  coagulum 
liquefies,  and  when  the  liquid  ceases  to  absorb  ozone,  it 
is  no  longer  coagulated  by  heat  nor  precipitated  by 
mineral  salts,  always  excepting  the  tribasic  acetate  of 
lead.  By  evaporation  in  a  water  bath  it  leaves  a  brownish 
residue,  which  is  partially  soluble  in  alcohol.  The 
principal  result  of  this  experiment,  according  to  M. 
Besanez,  consists  in  the  formation  of  a  compound  similar 
to  that  produced  when  albumen  is  acted  on  by  gastric 
juice. 

The  action  of  ozonised  air  on  casein  resembles  the 
action  on  albumen.  When  milk  is  operated  on,  the 
casein  is  first  modified,  the  fatty  matters  resist  longer, 
and  the  lactine  is  not  all  affected. 

Amylic  alcohol  acted  on  by  ozone  gives  first  valerol 
and  then  valerianic  acid. 

Oil  of  cinnamon  condenses  a  large  proportion  of  ozone 
without  being  oxidised,  but  yields  it  up  to  subtances 
more  easily  affected.  In  this  way  ozonised  oil  of  cinna¬ 
mon  rapidly  decolorises  solutions  of  indigo. 

Purified  bile  is  not  acted  on  by  ozone ;  but  fresh  bile 
is  quickly  decolorised,  the  action  being  limited  to  the 
destruction  of  the  colouring  matter,  and  perhaps  also  the 
mucus.  * 

Among  the  organic  substances  most  eager  for  ozone  is 
tannic  acid.  The  author  has  not  studied  this  re-action 
deeply ;  but  he  is  certain  that  oxalic  acid  is  formed,  and 
a  body  which  quickly  reduces  the  cupro-ammoniacal 
liquid. 

M.  Besanez,  as  regards  ozone,  confirms  a  fact  remarked 
by  M.  Chevreul,  viz.  that  the  presence  of  an  alkali  singu¬ 
larly  hastens  the  oxydation  of  organic  matters.  The 
author  also  quotes  an  observation  by  M.  His,  who  re¬ 
marked  that  blood  is  so  completely  burnt  by  ozone  that 
the  residue  is  composed  of  scarcely  anything  but  mineral 
substances.  M.  Erdmann  has  observed  that  ozone 
transforms  indigo  into  isatine. — Repertoire  cle  Pharmacie. 
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Utilisation  of  London  Sewage. 

The  value  of  London  sewage  has  been  estimated  at 
3796 1.  a  day,  or  1,385,540/.  a  year.  Not  one  farthing  of 
this  enormous  sum  is  at  the  present  time  realised.  On 
the  contrary,  we  are  spending  3  millions  of  poimds  to 
make  the  waste  more  complete  and  irrecoverable.  At 
the  same  time  we  are  sending  thousands  of  miles  to 
bring,  at  great  expense,  the  very  materials  we  waste  so 
recklessly  at  home.  But  in  a  few  years  the  guano  de¬ 
posits  will  be  exhausted ;  and  the  supply  may  any  day 
be  seriously  interfered  with  from  other  causes  than  the 
exhaustion  of  the  deposits.  It  is  right  then,  and  indeed 
imperative,  that  we  should  look  at  home  for  something 
to  replace  guano,  and  criminal  that  we  should  waste  the 
most  prolific  source  of  a  substitute — the  sewage  of  the 
metropolis. 

The  chemical  difficulties  in  the  way  of  extracting  the 
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valuable  constituents  of  sewage  are  no  doubt  great. 
They  have  been  pronoimced  insurmountable.  But  a 
chemist  is  too  apt  to  assume  that  what  he  has  not  suc¬ 
ceeded  in  doing  himself,  and  cannot  at  the  moment  see 
the  way  to  effect  is  an  impossibility ;  and  he  seldom  hesi¬ 
tates  to  say  so.  In  this  way  Messrs.  Hoffman  and  Witt, 
a  few  years  ago,  discouraged  all  attempts  to  extract  the 
valuable  matters  in  sewage  by  chemical  means.  It  is  no 
wonder  then  that  the  Board  of  Works,  which  spends 
without  hesitation  thousands  of  pounds  on  the  prepara¬ 
tion  of  plans  and  specifications,  should  vote  with  reluct¬ 
ance  a  niggardly  sum  for  occasional  chemical  assistance. 
This  is  perfectly  intelligible.  Miles  of  tunnelling  and 
mountains  of  bricks  and  mortar  are  easily  appreciated  by 
the  public  who  can  see  no  benefit  in  what  would 
appear  to  result  in  no  immediate  good.  The  very  idea 
of  an  experiment  is  repulsive  to  them.  It  suggests  an 
uncertain  issue,  and  all  they  can  see  is  a  certain  outlay. 
It  is  for  these  reasons,  we  suppose,  that  a  Board  which 
employs  a  staff  of  engineers  to  consummate  the  waste  of 
our  sewage  has  never  regularly  engaged  a  chemist  to  try 
if  the  valuable  matters  in  it  could  not  be  saved. 

Now  and  then,  when  a  great  outcry  has  been  made 
about  some  local  nuisance,  a  small  sum  has  been  voted, 
and  some  gentlemen  have  been  employed  whose  time 
was  already  too  much  occupied  to  allow  them  to  do 
much  more  than  make  a  report.  But  the  great  question 
is  still  left  in  abeyance.  It  cannot,  however,  long  re¬ 
main  so.  Schemes  are  constantly  invented,  some  ap¬ 
parently  feasible,  others  chimerical  and  preposterous ; 
and  the  Board  ought  at  once  employ  a  competent  chemist 
and  give  him  liberal  means  for  testing  the  value  of  any 
reasonable  plan  which  may  be  proposed.  We  publish 
the  specification  of  one  to-day,  which  certainly  deserves 

more  attention  than  it  has  vet  received.  It  does  not 

«/ 

completely  solve  the  problem,  for  it  only  extracts  a  por¬ 
tion  of  the  valuable  constituents.  But  so  far  it  is  de¬ 
cidedly  the  best  which  has  been  proposed ;  and  actual 
experiment,  on  a  small  scale,  has  shown  that  it  may  be 
applied  to  London  sewage,  with  a  large  daily  profit. 


Baron  Liebig  on  the  Sewage  Manure  Question. 

A  letter  from  Baron  Liebig  to  Mr.  Mechi,  on  the  sub¬ 
ject  of  sewage  manure,  has  been  published  in  the  Times. 
Mr.  Mechi,  in  a  letter  to  the  Tones,  a  short  time  ago,  in¬ 
sisted  on  the  great  importance  of  the  subject  to  England, 
and  the  Baron  takes  up  the  matter  in  support  of  Mr. 
Mechi’s  views : — “  It  is  my  ardent  wish,”  he  says,  u  that 
you  may  succeed  in  awakening  the  English  people  to 
your  own  convictions;  for  in  that  case  the  ways  and 
means  for  setting  aside  the  difficulties  which  stand  in  the 
way  of  procuring  manure  from  the  sewage  of  towns,  will 
certainly  be  found,  and  a  future  generation  will  look  upon 
those  men  who  devoted  their  energies  to  the  attainment 
of  this  end  as  the  greatest  benefactors  of  their  country.” 

The  Baron  goes  on  to  remark  on  the  constant  diminu¬ 
tion  of  productiveness  in  a  soil,  occasioned  by  the  loss  of 
those  elements  which  are  indispensable  to  the  reproduc¬ 
tion  of  the  crops  :  — u  The  loss  of  these  elements  is 
brought  about  by  the  sewerage  system  of  towns.  Of  all 
the  elements  of  the  field,  which  in  their  products  in  the 
shape  of  com  and  meat,  are  carried  into  the  cities  and 
there  consumed,  nothing,  or  as  good  as  nothing,  returns 
to  the  field.  It  is  clear  that  if  these  elements  were  col¬ 
lected  without  loss,  and  every  year  restored  to  the  fields, 
these  would  then  retain  the  power  to  furnish  every  year 
to  the  cities  the  same  quantity  of  corn  and  meat ;  and  it 


is  equally  clear  that  if  the  fields  do  not  receive  back 
these  elements,  agriculture  must  gradually  cease.” 

He  then  combats  the  opinion  that  England  will  always 
be  able  to  exchange  her  coal  and  iron  for  corn : —  u  The 
time  may  perhaps  come,  even  in  half  a  century,  that  not 
one  of  those  countries  upon  whose  excess  England  has 
hitherto  drawn  will  be  able  to  supply  her  with  com ;  and 
that  too  from  the  natural  law,  that  what  is  true  of  the 
smallest  piece  of  ground  is  true  also  of  a  great  country. 
It  ceases  to  produce  corn,  if  the  conditions  of  the  repro¬ 
duction  of  the  corn  which  has  been  carried  off  are  not 
restored  to  it.  Nor  is  it,  furthermore,  certain  whether 
the  corn-growing  countries  will  always  desire  to  exchange 
their  corn  for  the  products  of  English  industry,  since 
they  may  no  longer  need  these  products,  or  at  least  in 
the  ratio  of  England’s  need  of  com.  History  teaches 
that  not  one  of  all  those  countries  which  have  produced 
corn  for  other  lands  have  remained  com  markets ;  and 
England  has  contributed  her  full  share  towards  rendering 
unproductive  the  best  lands  of  the  United  States,  pre¬ 
cisely  as  old  Home  robbed  Sardinia,  Sicily,  and  the  rich 
lands  of  the  African  coast  of  their  fertility.  Finally,  it 
is  impossible  in  civilised  countries  to  raise  the  com  pro¬ 
duction  beyond  a  certain  limit,  and  this  limit  has  become 
so  narrow  that  our  fields  are  no  longer  capable  of  a 
higher  yield,  without  an  increase  of  their  effective  ele¬ 
ments  by  the  introduction  of  manures  from  abroad.” 

The  Baron  then  goes  on  to  notice  the  well-known 
effects  of  bones  and  guano,  and  after  remarking  that  the 
high  price  of  bones  already  forbids  their  export  from 
Germany,  he  continues : — 

u  In  relation  to  guano  I  have  been  assured  that  in  20 
to  25  years,  if  the  use  of  guano  should  increase  in  even 
the  same  proportion  as  hitherto,  there  will  not  remain  in 
South  America  enough  to  freight  a  ship.  We  will,  how¬ 
ever,  suppose  its  supply  and  that  of  bones  to  continue 
for  50  years,  or  even  longer;  then  what  will  be  the 
condition  of  England  when  the  supply  of  guano  and 
bones  is  exhausted  P 

u  This  is  one  of  the  easiest  of  all  questions  to  answer. 
If  the  common  sewerage  system  is  retained,  then  the  im¬ 
ported  manures,  guano  and  bones,  make  their  way  into 
the  sewers  of  the  cities,  which  like  a  bottomless  pit  have 
for  centuries  swallowed  up  the  guano  elements  of  the 
English  fields,  and  after  a  series  of  years  the  land  will 
find  itself  precisely  in  the  condition  it  was  before  the 
importation  of  guano  and  bones  commenced  ;  and  after 
England  shall  have  robbed  the  cultivated  lands  of  Europe, 
even  to  complete  exhaustion,  and  taken  from  them  the 
power  to  furnish  her  longer  with  corn  and  manure,  then 
she  will  not  be  richer  than  before  in  the  means  of  pro¬ 
ducing  corn  and  meat,  but  will  from  that  time  forth  be¬ 
come  even  poorer  in  these  means. 

“  It  has  been  maintained  that  the  recovering  of  the 
manure  elements  out  of  the  sewers  of  large  cities  is  im¬ 
practicable.  I  am  not  ignorant  of  the  difficulties  which 
stand  in  its  way.  They  are,  indeed,  very  great p  but  if 
the  engineers  would  come  to  an  understanding  with  the 
men  of  science  in  relation  to  the  two  purposes — the  re¬ 
moval  of  the  contents  of  the  sewers,  and  the  recovery  of 
their  valuable  elements  for  agriculture — I  do  not  doubt 
that  a  good  result  would  follow.  Intelligence,  in  union 
with  capital,  represents  a  power  in  England  which  has 
rendered  possible  and  practicable  things  of  much  greater 
apparent  difficulty.” 

The  letter  concludes  with  a  warning:  —  “I  know 
that  the  prophets  of  future  evil  have  at  all  times  been, 
derided  by  their  own  generation;  but  if  history  and 
natural  laws  can  furnish  any  ground  for  a  just  conclusion 


40 


Griffin’s  Patent  Blast  Gas  Furnace . 


f  Chemjcai,  News. 
I  Dec.  31,  1859. 


then  there  is  none  which  stands  more  firmly  than  this — 
that  if  the  British  people  do  not  take  pains  to  secure  the 
natural  conditions  of  the  permanent  fertility  of  their 
land — if  they  allow  these  conditions  as  hitherto  to  he 
squandered — their  fields  and  meadows  will,  at  no  distant 
time,  cease  to  yield  their  returns  of  corn  and  meat.” 


Description  of  a  Patent  Blast  Gas  Furnace ,  by  J.  J. 

Griffin,  F.C.S. 

[  Continued  from  page  29  ] 

Gas  Furnace  heated  at  the  Bottom. — In  this  fur¬ 
nace  the  parts  are  the  same  as  those  marked  a,  b,  c,  d,  e,  e, 
in  fig.  2  ;  but  the  gas-burner  is  in  this  case  put  into  the 
bottom  of  the  furnace,  instead  of  the  top,  and  the  arrange¬ 
ment  of  the  crucible  and  its  support  is  altered.  Upon 
the  centre  of  the  clay  plate  d,  the  perforated  plumbago 
cylinder  and  cover  Nos.  5  and  7  are  placed  j  and  upon 
them  a  plumbago  crucible,  No.  10.  The  size  of  the 
crucible,  and  the  height  of  the  perforated  cylinder,  are  to 
be  so  adjusted  that  the  bottom  of  the  crucible  shall  be 
struck  by  the  hottest  part  of  the  gas  flame ;  that  is  to 
say,  the  space  left  between  the  face  of  the  gas-burner 
and  the  bottom  of  the  crucible  must  not  exceed  2\  inches. 
The  crucible  is  provided  with  a  closely-fitting  cover,  and 
pebbles  are  then  filled  in  between  the  crucible  jacket  and 
the  furnace  cylinder,  and  are  covered  over  the  crucible 
until  both  the  pieces  of  the  furnace  e,  e,  are  filled.  The 
gas  is  then  lighted,  the  blast  of  air  is  set  on,  the  gas- 
burner  is  forced  up  into  the  hole  in  the  clay  plate  cl,  and 
the  operation  proceeds.  In  from  ten  to  twenty  minutes 
after  the  gas  is  lighted — this  difference  of  time  depend¬ 
ing  upon  the  size  of  the  furnace  and  the  weight  of  metal 
contained  in  the  crucible  —  the  interior  of  the  lower 
cylinder  e,  acquires  a  white  heat.  The  progress  of  the 
operation  can  be  watched  by  occasionally  removing  the 
stone  peg  in  the  trial-hole  of  the  furnace  cylinder  e.  The 
heat  very  slowly  ascends  into  the  upper  cylinder,  and  it 
never  becomes  so  great  in  the  upper  as  in  the  lower 
cylinder.  The  greatest  fusing  power  of  the  furnace  is 
confined  within  a  vertical  space  of  about  six  inches, 
reckoning  from  the  bottom.  The  power  of  flint  pebbles 
to  abstract  heat  from  the  gases  which  pass  through  this 
apparatus  is  quite  remarkable.  When  about  six  inches 
of  pebbles  lie  above  the  crucible,  and  the  crucible  and 
the  pebbles  about  it  have  been  white-hot  for  half  an 
hour,  the  hand  can  be  held  over  the  top  of  the  furnace, 
within  a  few  inches  of  the  pebbles,  without  inconvenience. 
It  becomes  wetted  with  the  vapour  which  rises  from  the 
furnace,  but  feels  only  a  moderate  degree  of  heat. 

This  form  of  the  furnace  is  attended  by  the  inconve¬ 
nience  that  you  cannot  examine  the  condition  of  the 
matter  contained  in  the  crucible,  to  ascertain  when  the 
heat  has  been  continued  long  enough.  In  cases  where 
the  fusion  is  performed  repeatedly  ou  the  same  weight  of 
metal,  this  would  be  of  no  importance,  because  the  power 
of  the  furnace  is  so  steady  and  regular,  that  the  time  of 
firing  which  has  been  found  to  answer  once  will  answer 
the  same  purpose  again. 

When  it  is  supposed  that  the  fusion  of  the  metal  sub¬ 
mitted  to  trial  is  completed,  the  gas  is  first  to  be  turned 
off,  and  then  the  supply  of  air  stopped.  You  can  either 
allow  the  furnace  to  remain  intact  till  it  is  cold,  or  lift 
off  the  cylinders  e,  e,  with  tongs,  and  allow  the  hot 
stones  to  fall  into  the  iron  pan  placed  below  the  furnace 
to  receive  them.  A  few  bricks  should  be  laid  between 
the  pan  and  the  table  or  stool  on  which  it  rests,  if  the 
latter  is  made  of  wood ;  because  the  heat  given  off  by 


the  pebbles  is  very  great.  The  pebbles  being  raked  away 
from  the  crucible,  the  contents  of  the  latter  can  be  exa¬ 
mined. 

The  absolute  sizes  of  the  furnaces  depend  upon  the 
amount  of  work  required  from  them.  The  fusions  de¬ 
scribed  below  were  mostly  made  in  a  furnace  of  six 
inches  internal  diameter,  a  few  in  a  furnace  of  four  inches 
internal  diameter,  and  one  or  two  in  a  furnace  of  eight 
inches  internal  diameter ;  all  of  them  with  a  gas-burner 
of  sixteen  holes,  and  a  supply  of  gas  obtained  from  a 
half-inch  pipe.  A  large  furnace  with  an  internal  diame¬ 
ter  of  twelve  inches,  will  demand  a  gas-burner  of 
twenty-six  holes,  and  a  supply  of  gas  from  a  pipe  of 
nearly  one  inch  in  the  bore. 

Examples  of  Fusions  effected,  by  the  Blast  Gas 
Furnace. —  The  fusing  points  of  certain  metals  have 
been  fixed’ by  Daniell  at  the  following  temperatures  :  — 

Silver  -  -  1873°  F.  [  Copper  -  -  1996°  F. 

Gold  -  -  2016°  I  Cast-iron  -  2786° 

Brass,  with  25  per  cent,  of  zinc,  at  17500  F. 

All  these  metals  melt  readily  in  the  gas  furnace. 
Quantities  of  3  lb.  of  copper  or  cast-iron  can  be  com¬ 
pletely  fused  in  fifteen  minutes  in  a  six  ifich  furnace. 
Quantities  of  8  or  1  o  lb.  of  copper  or  cast  iron  can  be 
completely  fused  into  a  homogenous  mass  in  a  six-inch  or 
eight-inch  furnace  within  one  hour,  using  a  sixteen-hole 
burner,  and  a  supply  of  gas  from  a  half-inch  pipe. 

In  a  furnace  of  the  same  size  I  have  fused  45  ounces 
of  nickel,  and  in  other  experiments  I  have  produced 
masses  of  wrought  iron  weighing  18  ounces,  28  ounces, 
and  40  ounces.  The  piece  of  1 8  ounces  was  perfectly 
fused.  The  piece  of  30  ounces  was  not  quite  fused,  the 
crucible  having  melted,  and  stopped  the  operation.  I 
have  also  fused  cobalt,  and  reduced  it  to  the  metallic 
state  from  the  peroxide  by  ignition  with  charcoal.  The 
time  required  for  the  fusion  of  these  refractory  metals  is 
from  one  and  a  half  to  two  hours. 

Scraps  of  platinum  can  be  fused  into  a  porous  mass, 
but  not  into  a  solid  homogenous  bead.  I  have  men¬ 
tioned  that  thin  platinum  wires  fuse  readily  in  the  free 
flame  of  the  gas-jet  produced  by  the  burner  fig.  1  ;  but 
when  the  jet  plays  upon  a  quantity  of  the  metal  con¬ 
tained  in  a  crucible  the  relations  of  power  and  effect  are 
different. 

When  the  metals  to  be  melted  are  such  as  do  not  un¬ 
dergo  oxidation,  the  method  of  action  represented  by  fig. 
2  is  most  convenient.  In  this  manner  gold  can  be 
readily  melted,  and  by  removing  the  gas-burner  the 
melted  metal  can  be  stirred.  When  the  action  of  oxygen 
is  to  be  avoided,  the  crucible  must  have  a  cover,  which 
in  some  cases  should  be  securely  luted  to  it. 

Choice  of  Crucibles.  —  The  experiments  above  re¬ 
ferred  to  were  made  with  coal  gas  at  the  ordinary  pres¬ 
sure,  and  with  a  blast  of  cold  atmospheric  air.  Greater 
effects  can  be  produced  by  the  use  of  oxygen  gas,  or  of 
heated  atmospheric  air.  But  a  difficulty  stands  in  the 
way  of  the  use  of  these  greater  degrees  of  heat  in  the 
want  of  crucibles  capable  of  enduring  their  action. 

With  cold  atmospheric  air,  pure  nickel  and  pure  iron 
dissolve  every  kind  of  siliceous  crucible,  and  it  is  there¬ 
fore  needless  to  heat  the  air  or  to  prepare  oxygen  till  a 
superior  kind  of  crucible  is  obtainable.  At  present, 
these  metals  can  only  be  melted  in  plumbago  crucibles, 
which  necessarily  commnnicate  to  them  more  or  less 
carbon. 

Metals  which  melt  at  moderate  degrees  of  heat,  such 
as  gold  and  copper,  are  easily  fused  either  in  clay  cruci¬ 
bles,  or  in  those  of  plumbago  j  the  latter,  be  it  remem- 
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tiered,  being  a  mixture  of  graphite  and  clay.  Metals  in 
combination  with  carbon,  such  as  cast  iron,  also  melt 
readily  in  clay  crucibles,  without  destroying  them.  But 
when  such  metals  as  iron,  nickel,  and  cobalt,  are  freed 
from  carbon,  and  brought  into  a  state  of  purity,  they  ac¬ 
quire  an  extraordinary  attraction  for  silica  at  a  white 
heat,  so  that  the  metal  and  the  silica  readily  run  down 
into  a  very  fusible  silicate.  Even  when  plumbago  cru¬ 
cibles  are  used,  the  carbon  burns  away  at  some  particular 
point,  the  metal  then  attacks  the  clay,  bores  a  hole 
through  the  crucible,  and  finishes  the  operation.  No 
kind  of  clay  or  porcelain  will  withstand  the  action  of 
pure  iron  or  nickel  at  a  white  heat.  It  is  therefore  im¬ 
possible  to  elfect  any  large  fusions  of  these  metals  when 
they  are  free  from  carbon,  or  when  they  are  heated  in 
crucibles  that  are  free  from  carbon. 

Fusion  of  Metals  in  large  quantities  and  Igni¬ 
tion  of  Objects  of  large  size.  —  As  the  gas-bumer, 
fig.  1,  can  be  held  in  any  required  position,  it  is  possible 
to  apply  heat  to  large  objects  by  using  several  gas- 
burners.  Thus,  a  large  crucible  may  be  fixed  in  a  square 
furnace,  and  gas-burners  be  applied  below  and  on  the 
four  sides  of  the  furnace  ;  the  spaces  between  the  cruci¬ 
ble  and  the  walls  of  the  furnace  beiug  filled  with  peb¬ 
bles,  to  collect  the  heat  and  apply  it  to  all  parts  of  the 
crucible. 

Muffle  Furnace  for  Assaying,  Roasting,  &c.  — 

A  muffle,  placed  in  an  assay  furnace,  and  built  up  with 
ebbles,  can  be  heated  either  from  above  or  from  below 
y  the  blast  gas-burner.  The  flame  and  products  of 
combustion  can  be  made  to  sweep  through  the  muffle, 
whether  going  upwards  or  downwards.  The  air  pipe 
and  gas  pipe  attached  to  the  gas-burner,  fig.  1 ,  must 
each  be  provided  with  a  stopcock.  When  the  front  door 
of  the  muffle  is  opened  to  afford  the  opportunity  for  ex¬ 
amining  the  cupels,  the  blast,  if  continued,  would  blow 
out  there  against  the  operator  ]  but  that  occurrence  is 
prevented  by  turning  the  stopcocks.  When  it  is  desired 
to  oxidise  the  substances  in  the  muffle,  the  furnace  is 
first  brought  up  to  a  sufficient  temperature,  and  then  the 
gas  is  turned  off,  but  the  blast  of  air  is  continued.  The 
air  passing  through  the  hot  pebbles  enters  the  muffle  at 
a  high  temperature,  and  then  the  gas  is  turned  off,  but 
the  blast  of  air  is  continued.  The  air  passing  through 
the  hot  pebbles  enters  the  muffle  at  a  high  temperature, 
and  not  exhausted  of  oxygen,  because  there  is  no  carbo¬ 
naceous  matter  present  among  the  pebbles  when  the  gas 
is  turned  off.  The  pure  and  highly  heated  air  is  conse¬ 
quently  in  a  proper  condition  for  oxidising  metals  that 
are  already  raised  to  a  red  heat  in  the  muffle.  The  same 
apparatus  is  useful  where  substances  require  to  be  roasted 
in  the  presence  of  air,  in  order  to  oxidise  and  expel 
some  volatile  ingredient.  We  have  in  this  process  an 
effectual  means  of  using  hot  air  to  aid  the  process  of 
cupellation. 

Distillation  per  desccnsum. —  Suppose  a  stoneware 
bottle  with  a  long  neck  to  be  fitted  with  a  stoneware  tube, 
passing  nearly  to  the  bottom  of  the  bottle,  and  project¬ 
ing  some  inches  beyond  its  mouth.  Suppose  this  bottle 
to  be  half  filled  with  metallic  zinc,  and  then  to  be  fixed 
upside  down  in  the  furnace,  fig.  2,  with  the  tube  pro¬ 
jecting  downwards  through  the  hole  in  the  plate  d,  and 
nearly  dipping  into  a  vessel  of  water.  The  furnace 
being  packed  with  pebbles,  and  the  heat  applied  at  the 
top,  the  distillation  of  zinc  per  descensum  then  takes 
place. 

Miscellaneous  Uses  of  the  Blast  Gas  Furnace. 

—  I .  The  preparation  of  chemical  substances  by  the 


projection  of  mixtures  into  a  crucible  kept  at  a  red  or  a 
white  heat.  2.  For  melting  silver,  gold,  copper,  cast 
iron,  brass,  bronze,  nickel-silver,  &c.  either  for  making 
small  castings  or  ingots.  3.  For  experiments  on  glass ; 
every  description  of  which  it  is  able  to  fuse.  4.  For  ex¬ 
periments  on  enamels,  coloured  glasses,  and  artificial 
gems.  5.  For  experiments  on  metallic  alloys.  6.  For 
the  fusion  of  steel.  7.  For  the  use  of  dentists,  in  the 
preparation  of  mineral  artificial  teeth.  8.  For  the  assay 
of  ores  of  silver,  copper,  lead,  tin,  iron,  and  other  metals. 
9.  For  all  purposes  of  ignition,  combustion,  fusion,  or 
dry  distillation,  at  a  red  heat,  or  a  white  heat,  where  it  is 
desirable  to  produce  those  temperatures  promptly,  cer¬ 
tainly,  steadily,  conveniently,  and  cheaply. 

Exhibition  of  Coloured  Flames.  —  When  the  gas- 
burner,  fig.  1,  is  supplied  with  gas  and  air,  and  is  inflamed 
in  the  open  air,  so  as  to  produce  a  clear  blue  flame  of  3 
inches  long,  and  beyond  it  a  flickering,  nearly  colourless 
flame  of  12  inches  long,  brilliant  colours  may  be  given 
to  this  flame  by  the  introduction  of  concentrated  solutions 
of  certain  salts.  A  ball  of  pumice-stone,  2  inches  in 
diameter,  fastened  to  a  stout  iron  wire,  is  dipped  into  the 
saline  solution,  and  while  wet  is  plunged  into  the  flame, 
upon  which  the  whole  flame  becomes  coloured.  Solu¬ 
tions  of  the  following  salts  may  be  used  for  these  experi¬ 
ments  :  — 

I.  Chloride  of  Strontium ,  gives  a  brilliant  crimson 
flame.  2.  Chloride  of  Calcium ,  a  reddish-orange  flame. 
3 .  Chloride  of  Sodium,  brilliant  yellow.  4.  Chloride  of 
Copper ,  bluish-green.  If  the  flame  is  touched  on  one 
side  with  the  copper  solution,  and  on  the  other  with  the 
strontium  solution,  half  the  flame  is  green  and  half 
crimson.  The  colours  and  reflections  of  these  flames  are 
necessarily  most  brilliant  in  a  dark  room.  A  remarkable 
effect  is  produced  by  the  yellow  soda  flame.  It  is  re¬ 
flected  from  the  human  countenance  with  a  ghastly 
blackness. 

Repair  of  tlie  Gas  Furnace. — When  the  clay  cylinders 
become  warped  or  chipped,  so  as  to  allow  the  gases  to 
escape  at  the  joints  laterally,  they  must  be  luted  for  each 
operation  by  applying  a  little  wet  fire-clay  by  means  of  a 
spatula.  When  only  a  moderate  heat  is  required,  this 
luting  is  unnecessary. 

The  Patent  Blast  Gas  Furnace  is  capable  of  melting 
so  many  of  the  refractory  metals,  and  in  quantities  that 
are  so  well  adapted  for  the  usual  analytical  experiments 
of  chemists  and  assayers,  as  almost  to  supersede  the  use 
of  fixed  wind  furnaces  and  portable  blast  furnaces,  fed  by 
charcoal  or  coke. 


On  Starches,  the  purposes  to  which  they  are  applied,  and 
Improvements  in  their  Manufacture. 

Mr.  F.  Crace  Calvert,  F.K.S.,  read  a  paper  on  the 
above  subject  at  the  Society  of  Arts,  on  Wednesday, 
December  1st.  At  the  beginning  of  this  century,  he 
said,  starch  was  only  used  in  the  laundry,  for  the  toilet, 
and  to  a  limited  extent  as  diet ;  but  since  it  and  its  pro¬ 
ducts  have  become  used  in  manufactures  its  consumption 
has  so  enormously  increased  that  at  one  single  print 
works  near  Manchester  more  than  300  tons  are  used 
annually.  In  nature  starch  is  often  found  associated 
with  poisonous  matters — in  the  arum  with  an  acrid  sub¬ 
stance — and  in  the  mannihot  with  prussic  acid  ;  but  the 
natives  of  Guiana  and  the  West  Indies  have  found  out 
that  by  heating  the  roots  of  the  mannihot  the  prussic 
acid  is  dissipated,  and  then  the  tapioca  obtained  is 
harmless. 
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On  Starches — Preparation  and  Properties  of  Podophyllin. 


(  Chemical  News. 
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Although  the  globules  of  different  starches  vary  in 
size,  and  the  envelope  has  a  different  molecular  arrange¬ 
ment  to  the  internal  part,  still  analysis  has  proved  that 
all  have  the  same  chemical  composition :  viz.  Cl2  H  09 
or  72  parts  of  carbon  and  81  of  water.  With  the  ex¬ 
ception  of  inuline,  all  starches  give  a  blue  colour  with 
iodine,  which  disappears  when  the  solution  is  heated, 
but  returns  when  it  cools.  M.  Payen  has  found  that  by 
leaving  starch  in  contact  with  ammonio-oxide  of  copper 
for  several  hours,  and  then  washing  the  excess  of  the 
latter  away,  and  afterwards  boiling  the  green  precipitate, 
a  splendid  purple  will  be  formed  on  the  addition  of 
iodine,  which  is  comparatively  permanent.  The  globules 
of  starch  are  found  to  be  composed  of  successive  con¬ 
centric  layers;  and  M.  Payen  has  observed  that  these 
layers  have  different  degrees  of  solubility  in  the  am¬ 
monio-oxide  of  copper.  The  outer  envelope  he  found  to 
swell  out  to  1 000  times  its  original  size  when  in  contact 
with  the  solution.  As  extracted  from  the  potato,  starch 
contains  45  per  cent,  of  water,  and  when  stored  in  a  dry 
place  will  retain  1 8  per  cent.  To  distinguish  between  a 
starch  with  little  and  one  with  much  water  it  should 
be  placed  on  a  metallic  plate  heated  to  2120,  when  the 
former  will  fly  about  and  the  latter  agglomerate  into 
hard  lumps.  Advantage  of  the  last  fact  is  taken  on  the 
Continent  to  manufacture  large  quantities  of  artificial 
tapioca  from  potato  starch. 

Starch  is  converted  into  sugar  by  many  well  known 
processes,  and  M.  Niepce  St.  Victor  has  recently  made 
the  curious  observation  that  when  paper  impregnated 
with  starch  is  exposed  to  sunlight  the  starch  is  slowly 
converted  into  sugar.  Starch  is  also  converted  into  an 
isomeric  substance  named  glycogene,  by  the  action  of  the 
saliva  and  pancreatic  juice.  Like  flax  and  cotton,  when 
treated  with  concentrated  nitric  acid,  it  is  changed  into 
a  fulminating  substance  called  xyloidine. 

The  starches  principally  used  in  commerce  are  arrow- 
root,  sago,  rice  starch,  wheaten  starch,  and  fecula  Or 
potato  starch.  Arrowroot  is  only  used  for  food.  Sago 
is  extensively  used  as  a  substitute  for  potato  starch, 
either  for  sizing  of  warps,  or  for  adulterating  other 
farinaceous  substances.  Rice  starch  is  obtained  by  act¬ 
ing  on  ground  rice  by  alkalies  or  their  carbonates,  which 
dissolves  the  nitrogenous  matter,  and  liberates  the  starch. 
Wheaten  starch  is  found  associated  with  gluten,  which 
was  formerly  a  waste  product  in  the  manufacture,  but 
which  has  recently  received  a  valuable  application  in 
calico  printing.  Mr.  Walter  Crum  has  found  that  under 
certain  circumstances  gluten  is  soluble  in  weak  alkalies, 
and  thus  he  has  used  it  instead  of  albumen  for  fixing  on 
muslins  the  beautiful  colour  called  French  purple. 

Starch  is  usually  made  by  mixing  wheaten  flour  with 
water  in  large  vats,  and  allowing  it  to  ferment  for  several 
weeks.  The  fermentation  produces  what  is  called  sour 
water,  which  contains  alcohol,  acetate  of  ammonia,  acetic 
and  lactic  acids,  biphosphate  of  lime  and  decomposed 
gluten.  Alcohol  is  first  formed,  but  it  is  rapidly  trans¬ 
formed  into  acetic  acid,  and  it  is  by  this  acid  and  the 
lactic  acid  that  the  separation  of  the  starch  and  the  gluten 
is  effected.  The  fermentation  and  the  acids,  however, 
do  not  remove  or  destroy  the  whole  of  the  gluten,  which 
forms  a  layer  called  slimes  or  flummery  on  the  top  of  the 
starch.  This,  which  was  formerly  used  for  feeding  pigs, 
is  now  employed  by  the  calico  printer  as  a  resist  paste. 
After  the  slimes  have  been  removed  by  washing  and  by 
sieves,  the  starch  is  allowed  to  settle  in  clear  water  for 
several  days.  It  is  then  drained  from  the  water,  dried, 
and  cut  into  lumps  of  about  six  inches  cubic,  which  are 
placed  in  carefully  heated  stoves,  where  they  split  into 


the  irregular  pieces  well-known  to  consumers.  Potato 
starch  cannot  assume  this  peculiar  form.  The  foregoing 
process  has  been  improved  upon  by  Mr.  Martin,  who 
kneads  the  flour  into  dough,  and  then  washes  out  the 
starch,  leaving  the  gluten  behind.  By  this  means  a  larger 
yield  of  starch  is  obtained  than  by  the  old  process.  The 
gluten  is  now  sold  in  London  under  the  name  of  semolina. 
By  adding  gluten  to  flour  he  also  makes  macaroni  and 
other  pastes  of  the  same  sort.  Wheaten  starch  is  ex¬ 
tensively  used  by  calico  printers  for  thickening  colours  in 
which  free  acids  are  employed. 

Potato  starch  is  made  principally  on  the  continent  by 
mashing  the  potatoes,  and  then  elutriating  the  pulp  upon 
a  fine  wire  sieve,  which  separates  the  starch  from  the 
fibre.  The  starch  is  drained  in  boxes  lined  with  felt, 
and  then  dried  on  floors  of  plaster  of  Paris.  To  remove 
the  disagreeable  taste  starch  so  prepared  has,  Mr.  Martin 
washes  it  with  a  weak  solution  of  carbonate  of  soda.  In 
addition  to  the  applications  before-mentioned,  potato 
starch  is  extensively  used  in  print  works  for  thickening 
colours  and  finishing  goods.  The  Glenfield  Company,  by 
mixing  a  trace  of  sulphuric  acid  with  the  starch,  pro¬ 
duce  an  article  which  forms  a  clear  fluid  when  boiled  with 
water,  in  consequence  of  the  conversion  of  the  starch  into 
dextrine.  Oxalic  acid  will  effect  the  same  change.  Mr. 
Sorel  has  shown  that  a  new  plastic  material  capable  of 
replacing,  in  some  instances,  ivory  and  horn,  may  be 
made  by  mixing  flour  with  a  solution  of  chloride  of  zinc. 

When  farina  is  heated  to  a  temperature  of  2  5  o°  to  3  oo° 
for  several  hours,  it  takes  the  colour  of  amber  and  be¬ 
comes  soluble  in  water.  In  this  state  it  is  largely  used 
by  calico  printers.  The  change  which  takes  place  in  the 
heating  is  only  a  molecular  one.  M.  Payen  has  shown 
that  the  same  change  may  be  produced  at  a  lower  tem¬ 
perature,  by  mixing  400  parts  of  dry  farina  with  I  part 
strong  nitric  acid  diluted  with  enough  water  to  make  the 
farina  into  a  hard  paste,  which  is  then  dried  and  heated 
for  20  hours  to  200°  F.  The  product  is  a  farina  very 
nearly  white.  Mr.  ChNeil  effects  the  same  result  by  sub¬ 
mitting  starch,  or  any  amylaceous  substances,  to  the  ac¬ 
tion  of  muriatic  acid  gas  or  other  acid  vapours  in  a  cy¬ 
linder  surrounded  by  steam. 

By  using  a  larger  quantity  of  acid,  a  chemical  change 
is  produced  in  the  starch,  and  grape  sugar  is  obtained. 
This  is  largely  used  on  the  Continent  in  the  preparation 
of  beer.  It  is  prepared  by  adding  farina  to  sulphuric 
acid  diluted  with  33  parts  of  water,  and  boiling  for  30 
or  40  minutes.  The  sulphuric  acid  is  then  removed  by 
means  of  chalk,  and  the  saccharine  solution  is  evaporated. 
If  the  boiling  is  stopped  as  soon  as  the  solution  gives  a 
purple  colour  with  iodine,  dextrine  is  obtained.  The  same 
changes  are  effected  by  diastase,  but  at  a  much  lower  tem¬ 
perature  ;  and  it  is  practically  of  great  importance  to 
know  that  the  action  of  this  body  is  completely  de¬ 
stroyed  by  raising  the  temperature  to  200°  or  21 2°. 


PHARMACY,  TOXICOLOGY,  &c. 


On  the  Preparation  and  Properties  of  Podophyllin. 

Podophyllin  is  prepared  from  the  root  of  mandrake 
( podophyllum  peliatum ),  indigenous  to  various  parts  of  the 
United  States. 

It  has  been  stated  by  some  writers  that  podophyllin 
contains  three  principles,  viz.  resinoid,  neutral,  and 
alkaloid.  This  is  a  mistake.  Pure  podophyllin  is  a  pure 
resinoid,  composed  of  two  resins,  and  no  neutral  or  alka¬ 
loid  principle.  In  another  place  we  shall  refer  to  these 
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principles,  and  demonstrate  tliat  such  podophyllin  is  an 
hydro-alcoholic  extract. 

Properties  of  Pure  Podophyllin. — Its  colour  varies 
according  to  the  mode  of  preparation,  varying  from  a 
dark  brown  to  a  lemon  yellow.  It  is  insoluble  in  acids ; 
precipitated  from  its  solutions  by  them ;  soluble  in  alka¬ 
line  solutions  ;  insoluble  in  cold  or  hot  water,  either 
pure  or  acidulated  ;  dissolves  entirely  by  alcohol.  When 
its  alcoholic  solution  is  evaporated  to  a  syrupy  consist¬ 
ence,  and  mixed  with  water,  all  the  podophyllin  is  preci¬ 
pitated,  and  the  filtered  liquor  is  colourless.  A  portion 
only  is  soluble  in  ether ;  the  insoluble  portion  is  soluble 
in  alcohol.  Experiments  with  the  root  collected  in  the 
spring  and  autumn  give  the  following  results :  — 


Resin,  soluble  in  ether 
Resin,  soluble  in  alcohol 
Total 


Podophyllin 
from  the 
spring  root, 

•  54'34 

*  45*66 

.  1 00-00 


Podophyllin 
from  the 
autumn  root. 

39*95 

60-05 

100-00 


Properties  of  the  alcoholic  extract  of  Mandrake. 

The  colour  is  dark  brown ;  exposed  to  the  air  it  absorbs 
water,  and  becomes  soft  ;  is  soluble  in  alkalies :  partially 
so  in  acids.  Water  dissolves  a  very  bitter  principle, 
which  is  probably  the  so-called  alkaloid,  and  neutral 
alcohol  dissolves  it  entirely.  When  the  solution  is 
evaporated  to  a  syrupy  consistence,  and  added  to  water, 
a  portion  only  is  precipitated,  and  the  filtered  liquor  is 
highly  coloured.  Ether  dissolves  but  a  small  portion, 
being  that  portion  of  the  resin  soluble  in  it. 

Experiments  were  made  with  the  mandrake  root  col¬ 
lected  in  the  spring  and  autumn,  with  the  following 
result :  — 


Soluble  in  water 
Soluble  in  alcohol 
Total 


Extract  from  the  Extract  from  the 
spring  root.  autumn  root. 

,  6865  41*64 

•  31*35  58*36 


.  100-00 


IOO'OO 


The  portion  soluble  in  water  is  the  bitter  principle ; 
that  soluble  in  alcohol  are  the  resins. 

Properties  of  tlie  liydro-alcoliolic  extract.  — 

The  hydro-alcoholic  extract  has  a  colour  somewhat 
darker  than  the  alcoholic  extract.  It  attracts  moisture 
more  rapidly  from  the  atmosphere  than  the  alcoholic 
extract ;  partly  soluble  in  acids ;  soluble  in  alkalies; 
partly  soluble  in  alcohol  and  ether.  When  the  alcoholic 
solution  is  evaporated  to  a  syrupy  consistence,  and  mixed 
with  water,  some  podophyllin  is  precipitated. 

The  hydro-alcoholic  extract  yields  :  — 

Soluble  in  water . 67-05 

Soluble  in  alcohol . 32-95 

Total  .  . . ioo-oo 


Properties  of  the  aqueous  extract. — Much  darker 
colour  than  the  last ;  cannot  be  reduced  to  a  powder  with¬ 
out  the  addition  of  some  foreign  substance ;  attracts 
rapidly  the  moisture  of  the  atmosphere  ;  soluble  in  acids 
and  alkalies;  a  portion  is  soluble  in  alcohol,  but  the 
alcoholic  solution  does  not  precipitate  any  resin ;  inso¬ 
luble  in  ether. 

It  will  be  observed  that  it  is  not  difficult  to  distinguish 
podophyllin  from  the  extracts  of  mandrake,  for  when 
treated  by  pure  alcohol  —  if  the  article  is  entirely  dis¬ 
solved  —  it  is  either  podophyllin  or  an  alcoholic  extract. 
These  are  distinguished  by  the  quantity  of  podophyllin 
precipitated  by  water  from  the  alcoholic  solution.  If  the 
article  is  not  entirely  dissolved  in  alcohol  it  is  an  hydro¬ 
alcoholic  extract.  These  are  distinguished  by  adding 
water  to  the  alcoholic  solution  in  the  hydro-alcoholic 


extract  that  the  podophyllin  is  precipitated.  In  the 
aqueous  extract  none  will  be  found. 

Pure  Podophyllin  mixed  with  Syrup  of  Milk, 
Salt,  Magnesia,  or  Powdered  Root. — Treat  the  mix¬ 
ture  by  strong  alcohol  till  all  the  podophyllin  is  dissolved ; 
the  foreign  substance  remains  insoluble ;  filter,  wash  well 
with  alcohol,  and  dry.  The  weight  gives  the  amount  of 
adulteration.  To  determine  the  character  of  the  adultera¬ 
tion,  we  refer  to  another  part  of  our  article. 

Alcoholic  extract  mixed  with  same  articles.  ■ — 
Treat  the  same  as  for  pure  podophyllin. 

Hydro-alcoholic  extract  mixed  with  same 
articles.  —  If  the  substance  is  magnesia  or  carbonate  of 
magnesia,  treat  the  mixture  with  alcohol,  proof  or  56°; 
collect  the  insoluble  residuum  on  a  filter,  wash  it  with 
alcohol,  and  dry.  Its  weight  gives  the  magnesia  or 
carbonate.  If  the  substance  is  .sugar  of  milk,  treat  the 
mixture  by  water,  and  filter ;  pass  the  aqueous  solution 
through  animal  black,  filter,  and  evaporate  to  dryness. 
The  weight  gives  the  quantity  of  sugar  of  milk.  If  salt, 
deodorise  by  animal  charcoal ;  precipitate  the  chlorine  by 
nitrate  of  silver,  and  use  the  formula  given  in  the  last 
article. 

Aqueous  extract  mixed  with  same. — If  sugar  of 
milk  or  salt,  proceed  as  above ;  if  magnesia  or  powdered 
root,  dissolve  in  water,  filter,  and  wash  residuum  well. 
Its  weight  will  give  the  quantity  of  mixture. — American 
Journal  of  Materia  Medica. 


Pharmacology  of  the  Mistletoe. 

The  viscum  album,  viscum  quercinum,  or  miselto,  belongs 
to  those  medicinal  agents  which  probably  possess  a 
specific  and  valuable  medical  quality,  but  which,  by  de¬ 
grees,  have  from  various  causes  lost  their  reputation. 
According  to  Pliny,  the  Druids  of  Germany  considered 
as  holy  every  oak  on  which  a  mistletoe  plant  grew;  and 
collected  the  latter  with  a  peculiar  ceremony.  The  plant 
was  worn  as  an  amulet  against  cramp  and  epilepsy,  and 
many  physicians  from  that  date  administered  it  internally, 
and  spoke  highly  of  its  qualities.  Colbach  affirmed  that 
mistletoe,  when  properly  prepared,  stored,  and  employed 
with  due  precaution,  cured  epilepsy  no  less  certainly 
than  cinchona  did  intermittent  fever. 

There  can  be  no  doubt  that  the  true  viscum  quercinum 
of  the  ancients  is  the  loranthus  Pur  op  reus,  a  plant  which 
grows  upon  oak  and  chesnut  trees  in  southern  Europe, 
and  possesses  much  similarity  with  the  viscum  album. 
The  latter,  however,  is  smaller,  and  grows  in  western 
and  northern  Enrope  on  old  linden,  beech,  pear,  apple, 
and  hawthorn  trees.  •  It  is  more  widely  dispersed,  and 
more  prolific  than  the  true  viscum  quercinum,  but  is  less 
active,  and  therefore  a  really  efficient  and  valuable  medi¬ 
cinal  agent  fell  into  disrepute,  and  was  at  length  for¬ 
gotten. 

It  is  probable  that  our  viscum  album  possesses  similar 
properties  to  the  quercinum,  but  the  truth  of  the 
conjecture  has  not  been  established  by  chemical  and 
therapeutical  observations.  All  that  relates  to  the  botany 
of  species  mentioned,  as  well  as  to  the  chemical  charac¬ 
teristics  of  the  viscum  album,  and  especially  the  substance 
called  viscin,  has  been  investigated  by  Henry,  Gaspard, 
Fauke,  and  others.  The  curative  value  of  the  juice  of 
the  berries  nf  the  viscum  quercinum  has  been  examined 
by  Hardy.  He  mixed  one  part  of  the  juice  expressed 
from  the  berries  with  two  parts  of  melted  yellow  wax, 
adding  the  wax  by  degrees  until  an  ointment  of  the 
proper  consistence  was  formed.  This  he  applied  to  the 
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affected  part,  confining  it  with,  a  bandage.  The  application 
was  allowed  to  remain  until  the  pain  moderated,  which 
was  usually  in  the  course  of  a  few  minutes.  Should  the 
pain  continue,  the  plaster  may  remain  a  day  or  more. 
After  its  removal  the  part  should  be  rubbed  with  oil  of 
almonds.  The  plaster  may  be  applied  to  the  nape  of  the 
neck,  in  which  case  it  may  be  allowed  to  remain  longer. 

The  plaster  occasions  a  violent  itching,  without  red¬ 
dening  the  skin  or  raising  a  blister.  In  many  cases  the 
patient  experiences  a  slight  confusion  of  intellect,  and 
drowsiness  without  true  sleep ;  sensation  becomes  obtuse, 
and  the  pain  less  intense.  Fresh  plaster  need  not  be  used 
on  every  occasion,  the  same  being  employed  many  con¬ 
secutive  times  with  the  same  effect :  moreover,  the 
plaster  mass  may  be  kept  good  for  a  considerable  period 
if  preserved  in  a  well  closed  vessel. 

Hardy  has  also  dried  and  powdered  the  berries  and 
used  them  with  good  effect  with  dry  friction.  He  has 
proved  that  mistletoe  applied  in  one  form  or  the  other 
always  acts  as  a  palliative  in  cases  of  pains  in  the  head, 
spinal  marrow,  or  abdomen. — Buchner's  Mepertorium. 


PROCEEDINGS  OP  SOCIETIES. 


PHARMACEUTICAL  SOCIETY,  Nov.  2nd  1859.1 
T.  N.  R.  Morson,  Esq.,  President,  in  the  chair. 


A  gold  medal  was  presented  to  Mr.  Henry  Pratt,  of  Strat¬ 
ford-on-Avon,  for  the  best  collection  of  British  plants.  The 
herbarium  was  exhibited  and  fully  justified  the  highest  en¬ 
comiums. 

“  A  paper  by  Mr.  H.  N.  Draper,  of  Dublin,  on  “  The 
analysis  and  preparation  of  Granular  Citrate  of  Magnesia,” 
was  then  read.  The  writer’s  curiosity  had  been  excited  by 
an  article  sold  under  the  name  of  citrate  of  magnesia,  which, 
being  in  the  form  of  granules  and  effervescing  when  added 
to  water,  showed  that  an  acid  and  a  carbonate  had  been 
mixed  together  in  some  unusual  way.  A  careful  quantitative 
analysis  showed  that  the  granules  were  composed  of  bicar¬ 
bonate  of  soda,  sulphate  of  magnesia,  and  tartaric  acid. 
No  citric  acid  at  all  was  found,  and  only  one  and  a  half  per 
cent,  of  magnesia.  The  article  was  therefore  a  citrate  of 
magnesia  only  in  name.  It  had  a  “  terebintliinate  odour,”  for 
which  the  author  had  at  first  some  trouble  to  account.  On 
reflecting,  however,  that  the  mixture  must  have  been  made 
at  a  high  temperature,  he  thought  that  some  oil  of  lemon 
might  have  been  added  before  the  heat  was  applied,  —  a  sup¬ 
position  which  was  confirmed  when  he  came  to  make  ex¬ 
periments  in  imitating  the  article.  He  gave  the  following 
formula  for  the  preparation  of  a  similar  compound  : 


Bicarbonate  of  soda 
Tartaric  acid 
Sulphate  of  magnesia 
Citric  acid  . 

Oil  of  lemon 


.  .  12  oz.  o  dr. 

.  .  10  o 

.  2  3 

•  .0  5 

.  .  5  drops. 


Rub  the  citric  acid  and  the  sulphate  of  magnesia  to  powder 
together,  then  add  the  tartaric  acid  and  bicarbonate,  and  mix 
intimately  by  sifting.  Have  ready  a  capsule — preferably  of 
polished  copper — set  in  a  water  bath,  and  so  arranged  that 
the  water  vapour  shall  not  come  in  contact  with  its  contents, 
and  when  it  has  become  heated,  introduce  the  mixture  into 
it.  After  the  lapse  of  a  few  minutes,  the  mass  will  be  ob¬ 
served  to  separate,  and  it  should  then  be  rapidly  stirred  with  a 
glass  or  bone  spatula  until  the  granula  are  completely  formed. 
It  is  then  only  necessary  to  keep  them  from  adhering  to  the 
sides  and  bottom  of  the  capsule  during  the  time  occupied  in 


1  In  order  that  the  readers  of  the  Chemical  News  maybe  placed  in 
possession  of  a  complete  record  of  the  meetings  of  this  Society  during  the 
present  session,  we  now  give  an  abstract  of  the  meetings  which  took  place 
previous  to  the  publication  of  our  first  number. — Ed. 


drying.  Finally,  the  oil  of  lemon  is  added.  The  operation 
may  be  judged  to  be  complete  when  the  granula  are  perfectly 
white,  and  do  not  feel  soft  upon  pressure  under  the  spatula. 

Mr.  Haselden  then  read  a  paper  on  the  “  Miscibility  of 
chloroform,  and  the  so-called  chloric  ether,  with  water  and 
other  liquids.” 

The  strength  of  the  solution  of  chloroform  in  rectified 
spirit  used  under  the  name  of  chloric  ether,  is  known  to  vary 
in  different  establishments.  Mr.  Haselden  had  seen  one 
sample  which  had  one  part  of  chloroform  in  four  of  spirit, 
another  was  composed  of  one  part  of  chloroform  and  nine  of 
spirit ;  and  he  had  received  a  specimen  from  Rome  which 
had  only  one  of  chloroform  in  fifty  of  spirit.  He  had  made 
a  variety  of  experiments  with  the  view  of  ascertaining  to  what 
extent  chloroform  by  itself  was  miscible  with  water,  to  what 
extent  spirit  assisted,  and  whether  any  and  what  substances 
interfered  with  the  miscibility,  and  also  to  see  whether  a 
mixture  of  chloroform  and  spirit  distilled  together  was  more 
miscible  than  a  simple  solution  which  had  not  been  distilled. 
He  found  that  ten  minims  of  chloroform  would  perfectly  dis¬ 
solve  in  four  ounces  of  water,  if  the  mixture  was  well  shaken 
for  some  time.  Ten  minims  of  chloroform  with  seventy  mi¬ 
nims  of  rectified  spirit  mixed  with  the  same  quantity  of  wa¬ 
ter  without  agitation,  and  the  chloroform  did  not  separate. 
He  had  kept  such  solutions  a  month  without  observing  any 
separation.  Neither  dilute  acids,  tinctures,  camphor,  gum, 
nor  any  substance  he  tried  which  was  likely  to  occur  in  a 
prescription  at  all  affected  the  solution.  Any  stronger  solu¬ 
tion  of  chloroform  and  spirit  than  the  above  was  found  to 
separate  when  mixed  with  water  in  the  same  proportions. 
The  distillation  of  the  two  bodies  together  was  not  found  to 
make  any  difference  in  the  miscibility.  A  solution  of  one 
part  of  chloroform  in  thirty-nine  of  rectified  spirit  mixed 
with  water  without  separation,  in  any  proportion.  On  the 
whole,  Mr.  Haselden  believed  that  a  mixture  of  one  part  of 
chloroform  and  nine  parts  of  rectified  spirit  (by  measure) 
would  be  found  the  most  useful  for  medical  purposes,  and  he 
hoped  a  solution  of  this  strength  would  be  introduced  into  the 
new  Pharmacopoeia  under  a  more  appropriate  name  than 
chloric  ether ;  and  he  suggested  that  it  should  be  called  Spirit 
of  Chloroform.  Mr.  Squire  said  that  spirit  of  chloroform 
was  the  name  that  the  Pharmacopoeia  committee  had  de¬ 
cided  on. 

A  paper  on  the  “  Preparation  of  Pills  ”  by  Mr.  Tich- 
bourne,  Dublin,  was  then  read.  The  author  said  that  few 
difficulties  the  dispenser  had  to  encounter  were  more  annoy¬ 
ing  than  having  to  form  into  globular  pills  a  dropsical  mass 
which  could  never  retain  its  shape  a  moment  —  or  a  hard 
lump  which  a  pestle  and  mortar  could  only  grind  to  powder. 
Pills  composed  of  various  extracts,  powders,  and  volatile 
oils,  were  ordered  to  be  made  into  a  mass  by  means  either  of 
soap,  conserve  of  roses,  spirit  of  wine,  castor  oil,  or  treacle. 
To  most  of  these  excipients  objections  might  be  made.  In 
some  cases  it  was  best  to  make  the  powders  into  a  soft  paste 
with  water,  and  then  to  evaporate  to  a  proper  consistence, 
adding  the  volatile  oil  towards  the  end  of  the  process.  But 
what  he  had  found  most  generally  useful  in  forming  pill 
masses,  was  a  mixture  of  soap  and  treacle,  made  by  dissolving 
hard  soap,  cut  into  shreds,  in  treacle  by  means  of  heat,  and 
straining  the  mixture  while  hot  through  fine  muslin.  Glyce¬ 
rine  may  be  used  with  advantage  in  some  cases  ;  but  when 
resinous  matters  enter  into  the  composition,  the  glycerine 
sometimes  oozes  from  the  mass  in  tears.  This  may  be  pre¬ 
vented  by  using  equal  parts  of  rectified  spirit  and  distilled 
glycerine.  Pil.  Cambog.  Co.  and  Pil.  Ferri  Co.,  which 
keep  soft,  may  be  made  with  this  mixture.  The  Pil.  Ferri 
Co.,  the  author  said,  should  be  made  with  the  Ferri  sulphas 
exsiccatum ;  and  he  suggested  that  the  sulphate  was  best  dehy¬ 
drated  by  boiling  the  powdered  crystals  in  a  flask  with  spirit 
of  wine,  keeping  the  mixture  in  a  state  of  agitation  for  a  time. 
The  dehydration  was  completed  after  boiling  4  or  5  hours, 
when  the  spirit  might  be  poured  off  and  the  sulphate  removed. 
Pill  masses,  the  author  continued,  were  peculiarly  liable  to 
sophistication  ;  and  he  believed  that  at  least  60  per  cent,  of 
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those  sold  were  spurious.  The  blame,  he  considered,  rested 
partly  with  the  scientific  prescriber,  who  sometimes  ordered 
expensive  drugs  with  no  particular  therapeutical  object  (e.  g. 
saffron  in  Pil.  Aloes  c  Myrrha)  :  hut  much  more  attached  to 
the  retail  druggist  and  compounder,  who,  for  the  sake  of  a 
little  extra  profit,  induced  the  manufacturer  to  furnish  an 
article  at  a  less  cost  than  the  genuine  could  be  produced. 

Mr.  Squire  said  blame  in  the  matter  was  out  of  the  ques¬ 
tion.  The  remarks  of  the  author  probably  applied  to  what 
was  sold  in  Dublin.  The  meeting  then  adjourned. 


NOTICES  OF  BOOKS,  PATENTS,  &c. 


The  Causation  and  Prevention  of  Disease,  by  John 
Parkin,  M.D.  Churchill :  1859. 

Of  the  chemistry  of  morbific  poisons  in  general,  very  little 
is  known — of  those  concerned  in  the  production  of  cholera 
and  fever  we  know  nothing  at  all.  They  have  hitherto 
defied  all  the  efforts  of  the  chemist  to  isolate  them.  One 
day,  no  doubt,  the  analyst  will  seize  on  them,  and  exhibit 
their  physical  conditions,  and  explain  all  their  chemical 
relations,  but  that  day  is  probably  far  distant ;  and  with  our 
past  experience,  that  poisons  are  discovered  ages  before 
antidotes  are  found,  we  can  hardly  wish  a  speedy  success  in 
wringing  from  Nature  her  fearful  secret. 

In  the  meantime  if  we  know  nothing  of  the  poisons 
themselves,  we  do  seem  to  know  something  of  the  conditions 
under  which  they  are  generated,  and  the  circumstances 
which  appear  to  promote  their  action.  And  yet  so  glaring 
are  the  contradictions  obtained  when  these  conditions  and 
circumstances  are  investigated,  that  the  seeker  after  truth 
without  a  theory  to  support,  hesitates  a  long  time  before  he 
draws  any  general  conclusion,  and  perhaps  altogether  aban¬ 
dons  the  attempt  to  do  so.  We  cannot  wonder  then  that 
Dr.  Parkin  refuses  his  assent  to  the  common  opinion  which 
refers  the  production  of  cholera  and  fever  to  the  decomposition 
of  animal  and  vegetable  matter,  to  overcrowded  dwellings 
and "  towns,  or  to  the  use  of  impure  water.  He  reads  that 
the  Kamtschatkans  live  upon  and  among  putrid  matter  for 
more  than  half  the  year,  and  that  six  families  of  them  with 
all  their  provisions  for  the  period,  are  crowded  into  one 
small  underground  cabin,  and  yet  suffer  from  nothing  but 
scurvy.  He  finds  that  in  the  knackers’  yards  at  Mont- 
faucon,  where  the  flesh  of  the  animals  slaughtered  is  allowed 
to  putrefy  for  manure,  and  where  the  stench  is  the  most 
horrible  that  can  be  conceived,  the  men  and  women  regularly 
employed  say  they  are  never  ill,  that  they  have  all  the 
appearance  of  perfect  health,  and  are  known  to  be  long-lived. 
He  is  told  that  occasional  workmen  suffer  no  ill  effects,  nor 
does  an  infant  “whose  cradle  during  the  hours  of  labour 
was  the  carcase  of  a  horse.”  Decaying  vegetable  matters 
seem  to  be  quite  as  innoxious.  The  suffocating  stench  in  a 
ship  freighted  with  sugar,  was  never  known  to  generate 
disease,  and  the  emanations  from  flax  are  quite  harmless, 
when  it  is  macerated  in  a  house. 

Nor  are  the  known  gaseous  products  of  decomposition, 
taken  'separately,  capable  of  producing  cholera  or  fever. 
Carbonic  acid,  nitrogen,  sulphuretted  hydrogen,  carburetted 
hydrogen,  phosphuretted  hydrogen  and  ammonia,  will  all 
kill  when  respired  in  sufficient  quantity,  but  do  not  produce 
specific  diseases.  Sulphuretted  hydrogen  has  been  supposed 
to  be  the  fever  miasm,  but  if  it  really  were  so,  what  student 
of  chemistry  would  escape  the  disease  ?  But  Dr.  Parkin  is 
quite  in  error  when  he  says  that  we  are  well  acquainted  with 
all  the  products  of  the  decomposition  of  organic  matter.  If 
he  had  ever  attempted  to  analyse  the  gases  evolved  from 
decomposing  sewage,  or  those  obtained  from  Thames  water 
by  boiling,  he  would  have  found  more  than  the  gases  he  has 
enumerated  above.  There  is,  for  instance,  that  inexpressibly 
foetid  something  which  gives  the  characteristic  stench  to 
sewers  and  drains.  We  do  not  say  that  this  is  the  poison, 
but  every  medical  man  must  have  had  cases  in  which  a 


patient  has  caught  the  smell  of  an  open  drain  in  passing 
along  the  street,  and  has  almost  immediately  been  seized 
with  sickness  and  diarrhoea.  Whatever  it  is,  however,  it 
cannot  yet  be  separated.  It  goes  with  the  carbonic  acid 
when  the  latter  is  removed  by  means  of  potash,  which  seems 
to  show  that  it  may  be  an  organic  acid. 

Again,  in  collecting  the  ammonia  from  Thames  water  or 
sewage  by  distilling  into  dilute  hydrochloric  acid,  we  obtain 
a  solution  which,  evaporated  carefully  to  dryness,  leaves  a 
bright  yellow  residue,  evidently  containing  something  more 
than  chloride  of  ammonium.  We  mention  these  things  only 
to  show  Dr.  Parkin  that  all  the  individual  products  of  animal 
and  vegetable  decomposition  are  not  yet  known  ;  and  that 
there  are  many  more  compounds  formed  than  the  gases  he 
has  mentioned. 

We  cannot  enter  into  the  question  as  to  what  may  be  the 
poison  of  malaria,  which  is  usually  assumed  to  be  the  pro¬ 
duct  of  vegetable  decomposition.  Whatever  it  may  be,  it  is 
proved  to  be  without  smell,  and  must  be  insoluble  in  water, 
although  aqueous  vapour  would  appear  to  be  the  carrier. 

The  theory  of  vegetable  decomposition  Dr.  Parkin  re¬ 
jects,  but  has  his  own  explanation  which  we  give  in  his  own 
words.  “  The  process  which  produces  malaria  must  take 
place  beneath,  not  above,  the  surface.  Now  there  is  only 
one  process  that  takes  place  beneath  the  surface,  and  which 
gives  rise  to  the  production  of  poisonous  elements,  inde¬ 
pendently  of  the  decomposition  of  organic  matter ;  and  that 
process  is  what  has  been  termed  volcanic  action.”  And 
again:  “  all  general  and  specific  diseases,  or  in  other  words  epi¬ 
demics  and  endemics  are  due  to  the  extrication  of  a  gaseous 
substance  from  the  interior  to  the  exterior  of  the  earth.” 

And  now  for  the  cure.  As  there  is  no  possibilty  of  ex¬ 
tinguishing  those  subterranean  fires,  it  would  seem  to  be  a 
hopeless  business ;  but  Dr.  Parkin  consoles  us  with  the 
assurance  that  we  have  efficient  remedies  at  our  hand  on  the 
surface  of  the  earth.  We  must  pave  our  towns  to  render  the 
extrication  of  the  morbid  agent  impossible ;  embank  our 
rivers,  so  that  the  surface  may  always  be  covered  to  low 
water  mark,  thoroughly  drain  our  marshes,  or  if  that  be 
impossible,  flood  them.  Where  neither  of  these  things  can  be 
done,  strew  the  ground  with  fresh  burnt  charcoal  to  absorb 
the  poison  as  it  rises ;  and  if  this  be  not  possible,  light  fires 
and  develope  carbonic  acid,  which  “  is  a  certain  antidote.” 

In  conclusion  we  have  to  thank  Dr.  Parkin  for  a  well- 
written,  interesting,  and  suggestive  book  ;  but  we  feel  bound 
to  correct  a  mis-statement  in  the  appendix.  He  says  that 
“  the  quantity  of  organic  matter  contained  in  the  sewers  is 
utterly  insignificant  when  compared  to  that  which  the  Thames 
holds  in  solution.”  How  then  can  he  account  for  the  fact 
that  water  taken  from  the  middle  of  the  river  at  Isleworth, 
which  could  not  be  affected  by  London  sewage,  contained 
only  1  ■  1 7  grains  of  organic  matter  to  the  gallon,  while  that 
taken  in  the  middle  of  the  river  at  London  Bridge  about  the 
same  time  contained  6-85  grains  to  the  gallon?  It  is  unfair 
also  to  take  the  contents  of  the  Earl  sewer  as  a  fair  sample  of 
London  sewage.  If  Dr.  Parkin  had  looked  further  along  the 
table,  from  Avhich  we  imagine  he  quoted,  he  would  have  seen 
that  the  Northumberland  Street  sewage  contained  8876 
grains  of  organic  matter  in  the  gallon,  and  that  the  Savoy 
Street  sewer  had  on  one  occasion  as  much  as  108-48  grains 
in  the  gallon. 


An  Improvement  in  the  Manufacture  of  a  Manure  from 
Sewage  Waters,  and  other  Fluids  containing  Ammonia  or 
Nitrogenous  Matter.  G.  L.  Blytii. 

It  is  well  known  that  the  valuable  constituents  of  sewage 
are  the  phosphates,  ammonia,  and  the  organic  matters  it  con¬ 
tains.  Mr.  Blyth’s  invention  consists  in  precipitating  the 
phosphates,  a  large  per  centage  of  the  ammonia,  and  all  the 
insoluble  organic  matters,  by  means  of  a  soluble  or  super¬ 
phosphate  of  magnesia.  “  When  super-phosphate  of  mag¬ 
nesia  is  added  to  sewage  it  neutralises  the  ammonia,  forming 
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an  insoluble  triple  phosphate  of  magnesia  and  ammonia, 
which  is  precipated  or  thrown  down  out  of  the  liquid.  If 
sufficient  ammonia  he  present  in  the  sewage  to  neutralise  the 
whole  of  the  super-phosphate  added,  it  is  all  precipitated 
and  carries  with  it  all  the  insoluble  and  nitrogenous  matters 
held  in  suspension  in  the  sewage  ;  but  if  these  wage  has  not 
undergone  such  decomposition  so  as  to  give  rise  to  the  for¬ 
mation  of  ammonia,  then  it  will  be  necessary  to  add  some 
other  alkali,  as,  for  example,  lime  in  sufficient  proportion  to 
neutralise  the  whole  of  the  excess  of  acid,  which  kept  the 
super-phosphate  in  a  soluble  state.  The  precipitate  is  a 
valuable  manure,  while  the  supernatant  liquor,  being  freed 
from  ammonia  and  nitrogenous  matters,  liable  to  undergo 
putrefaction,  becomes  deodorised,  and  may  be  applied  either 
to  the  irrigation  of  land,  or  run  off  into  the  ordinary  chan¬ 
nels  of  drainage  without  fear  of  creating  any  nuisance  or 
offence.” 

The  super-phosphate  of  magnesia  the  inventor  prepares  by 
the  mutual  decomposition  of  the  super-phosphate  of  lime 
(prepared  from  bones,  bone-ash,  apatite,  coprolites,  &c.)  and 
a  salt  of  magnesia.  A  given  proportion  of  this  super¬ 
phosphate  is  mixed  with  the  sewage,  and  if  it  remains  acid 
sufficient  lime  is  to  be  added  to  render  the  whole  alkaline. 
The  mixture  is  now  violently  agitated  for  a  few  minutes, 
and  the  result  is  a  curdy  precipitate  which  quickly  subsides, 
carrying  with  it,  as  a  clarifier,  all  the  insoluble  matters  which 
may  have  been  held  in  suspension. 

One  great  advantage  this  process  has  over  most  others 
which  have  been  invented,  is  that  the  matter  added  to  the 
sewage  is  in  itself  a  valuable  manure. 

The  great  obstacle  to  the  profitable  treatment  of  sewage  is 
the  excessive  dilution — the  excreta  of  each  individual  being 
mixed  with  about  23  gallons  of  water,  exclusive  of  the  rain 
fall.  In  this  state,  however,  one  experiment  made  with  this 
process  gave  a  deposit  containing  4-5  percent,  ammonia,  8  66 
per  cent,  of  phosphates,  with  58-11  per  cent,  organic  matter; 
a  result  which,  if  constant,  would  yield  a  fair  profit  on  the 
working.  The  Metropolitan  Board  ought  to  give  this  proces 
a  trial,  on  a  liberal  scale. 
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Chemical  Notices  from  foreign  sources,  by  Dr.  T.  L.  Phipson. 

I.  MINERAL,  CHEMISTRY. 

Kcw  Carimrettcd  Hydrogen. — At  the  last  meeting  of  the 
Societe  Philomatique  of  Paris,  M.  Berthelot 1  announced  that 
he  had  discovered  a  new  gas,  which  he  calls  quadricarburetted 
hydrogen,  and  which  is  represented  by  the  formula,  C4H2. 
This  gas  is  produced  by  the  decomposition  of  alcohol  and 
ether  at  a  red  heat.  Its  properties  resemble  for  the  most  part 
those  of  olefiant  gas.  The  author  will  describe  them  in 
in  detail  as  soon  as  he  has  succeeded  in  obtaining  this  new 
gas  in  a  perfectly  pure  state,  as  well  as  the  various  compounds 
to  which  it  gives  birth. 

Oxysuiphnret  of  Antimony — M.  Jacobi2  has  made  known 
in  France  the  art  of  preparing  and  preserving  oxy-sulphuret 
of  antimony  according  to  the  Prussian  pharmacopoeia,  which 
gives  a  receipt  for  a  very  fine  product. 

1 500  parts  of  ordinary  carbonate  of  soda  are  dissolved  in 
7500  parts  of  water;  and  to  this  solution  are  added  500 
parts  of  lime,  rendered  semi-liquid  by  the  addition  of  1 500 
parts  of  water;  to  this  mixture  100  parts  of  black  sulphuret 
of  antimony  are  added  together  with  125  parts  of  sulphur. 
The  whole  is  boiled  for  an  hour  and  a  half,  water  being 
added  now  and  then  to  replace  that  which  is  evaporated. 
The  residue  is  again  boiled  with  3000  parts  of  water,  the 
solution  is  then  filtered  and  the  filter  washed  with  warm 
water.  The  liquid  is  allowed  to  rest,  and  the  crystals  obtained 
Avashed  with  distilled  water,  to  which  of  potash  is  added, 

1  L’Institut,  21  Decembre  1859. 

2  Journal  de  Pharmacologie,  Bruxelles,  Novembre  1859. 


they  are  then  dried.  500  parts  of  these  crystals  are  dissolved 
in  2500  parts  of  water,  the  solution  filtered  and  diluted 
with  12,500  parts  of  water.  To  this  is  added  a  mixture  of 
1 50  parts  of  sulphuric  acid  with  4000  parts  of  Avater.  The 
precipitate  formed  is  collected  on  a  filter,  washed  first  with 
ordinary  water,  then  with  distilled  Avater,  pressed  between 
folds  of  blotting  paper,  dried  at  a  temperature  of  77°  Fah¬ 
renheit,  reduced  to  poAvder  and  preserved  in  a  black  bottle 
removed  from  the  light.  The  drying  at  a  low  temperature, 
and  the  washing  with  distilled  water,  are  tAVo  important 
conditions  whereby  the  preservation  of  the  product  is  assured. 

Aluminium — It  will  be  perhaps  interesting  to  notice  here 
tAVo  new  applications  of  this  useful  metal.  The  first  is  a 
chemical  balance,  entirely  constructed  in  aluminium  by 
MM.  Collot  freres,  of  the  Rue  de  1’Ecole  de  Medecine,  the 
first  of  the  kind  ever  produced.  The  second  is  the  artificial 
arm  of  our  excellent  tenor  Roger.  It  will  be  remembered 
that  whilst  out  shooting  M.  Roger  met  with  an  accident 
which  caused  him  the  loss  of  his  right  arm.  An  artificial 
arm  in  aluminium  has  been  made  for  him,  the  mechanism  of 
which,  constructed  by  M.  Mathieu,  is  so  perfect  that  every 
movement,  every  posture  is  easily  practicable,  and  with  the 
best  opera-glass  it  is  no  easy  matter  to  distinguish  between 
the  natural  and  the  artificial  member.  M.  Roger  made  his 
rentree  at  the  opera  a  few  nights  ago  before  a  most  enthu¬ 
siastic  assembly,  and  never  was  a  more  brilliant  success 
achieved.  When  Wohler  first  extracted  aluminium  in  small 
globules  from  the  chloride,  he  little  thought  that  it  was 
destined  to  play  such  a  part  upon  the  stage. 

H.  ORGANIC  CHEMISTRY. 

Tartaric  Acid,  Watnral  and  Artificial. - A  few  months 

ago,  M.  Liebig,  discovered  a  means  of  obtaining  tartaric 
acid  artificially,  by  the  action  of  nitric  acid  upon  sugar  of 
milk,  gum,  & c.  On  that  occasion  M.  Biot  remarked  how 
interesting  it  would  be  to  determine  whether  the  acid  formed 
artificially  had  the  same  optical  properties  as  the  natural 
acid,  which  acted  upon  polarised  light  in  a  very  peculiar 
manner.  M.  Bohor  in  a  short  letter  to  M.  Pelouze3,  has 
just  shown  that  a  solution  of  the  artificial  acid  has  precisely 
the  same  optical  properties  as  a  solution  of  the  acid  obtained 
from  grapes  or  other  fruits.  The  plane  of  polarisation  is 
deviated  to  the  right  by  both  solutions  ;  the  succession  of  the 
coloured  images  when  an  analyser  is  affixed  to  the  apparatus 
is  the  same  for  both  acids  ;  finally,  both  acids  show  the  same 
peculiarly  large  deviation  of  the  plane  of  polarisation,  when 
they  are  mixed  with  a  very  slight  quantity  of  boracic  acid  ; 
a  fact  discovered  by  Biot,  who  observed,  many  years  ago, 
that  a  trace  of  boracic  acid  added  to  a  solution  of  tartaric 
acid  caused  an  enormous  increase  in  the  deviation  alluded 
to,  and  this  phenomenon  appears  to  be  characteristic. 

Oxalic  Acid  obtained  from  Chlorides  of  Carbon.— The 
production  of  oxalic  acid  by  the  action  of  sesquichloride  of 
carbon  upon  an  alcoholic  solution  of  potash,  was  mentioned 
by  M.  Berthelot,  in  the  Annales  cle  Chimie  ct  de  Physique, 
3e  sei'ie,  liv.  p.  87.  M.  A.  Ceuther,  has  lately  published 
a  note  upon  the  same  subject.  When  a  mixture  of  sesqui¬ 
chloride  of  carbon  C4  Cl6  and  pulverised  hydrate  of  potassia, 
(1  eq.  of  the  first  for  8  eq.  of  the  second)  is  heated  for  some 
days  in  an  oil-bath  to  2100  or  2200  (Centigrade),  there  is 
formed  a  mixture  of  chloride  of  potassium  and  oxalate  of  potassa 
without  any  other  product : 

C4  Cl6  +  8  KO.  H0  =  2(K0.  C2  03)  +  6  K  Cl  +  8  HO.  _ 

When  1  equivalent  of  protochloride  of  carbon  C4  Cl4  is 
heated  for  some  time  to  2000  (C.),  with  at  least  6  equivalents 
of  pulverised  hydrate  of  potash,  oxalate  of  potash  is  likewise 
formed,  and  hydrogen  gas  evolved : 

C4  Cl4  +  6  KO.  H0=2  KO.  C2  03  +  4  HO  +  2  H. 

Synthesis  of  Oxygenated  Bases - Artificial  Alkaloids.— 

M.  Wurtz4  has  shown  recently,  that  oxide  of  ethylen  can 
be  united  directly  with  water,  and  form  monoethylenic  alcohol 

3  Coynptes-Rendus,  5  Dec.  1859. 

4  Annalen  der  Chemie  und  Pharmacic ,  cxl.  p.  174. 
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(glycol)  diethylenic  and  triethylenic  alcohol,  according  as 
these  combinations  take  place  between  1,  2,  or  3  atoms  of 
oxide  of  ethylen  and  1  atom  of  water. 

The  same  author5  now  makes  known  that  oxide  of 
ethylen  will  unite  with  ammonia  without  elimination  of 
water ;  that  is,  all  the  elements  of  oxide  of  ethylen  combine 
with  all  the  elements  of  ammonia  and  form  oxygenated  bases 
remarkable  for  their  energetic  properties.  To  prepare  them, 
oxide  of  ethylen  is  added  to  a  concentrated  solution  of 
ammonia,  and  the  mixture  left  to  itself.  If  care  be  not 
taken  the  whole  explodes  with  a  powerful  detonation,  for  the 
reaction  produces  much  heat.  When  the  experiment  is  con¬ 
ducted  properly  a  syrupy  alkaline  matter  is  obtained.  This 
is  neutralised  with  hydrochloric  acid,  and  the  solution,  suffi¬ 
ciently  evaporated,  produces  colourless  rhombohedric  crystals 
which  contain : 

C6H15N03,  HOI.5 

A  solution  of  these  crystals  forms  a  double  salt  with  chlo¬ 
ride  of  platinum.  The  supernatant  liquid  from  which  the 
crytals  in  question  have  been  deposited  contains  another 
chloride,  which  cannot  be  crystallised,  but  which  gives  also 
a  double  salt  with  chloride  of  platinum. 

The  first  platinum  salt  contains  the  elements  of  1  atom  of 
ammonia  and  3  atoms  of  oxide  of  ethylen ;  the  second  pla¬ 
tinum  salt  contains  the  elements  of  1  atom  of  ammonia  and 
2  atoms  of  oxide  of  ethylen. 

We  have  therefore  two  new  oxygenated  bases : 

1st.  2C2H40+NH3=C4H11N02 

Oxide  of  ethylen. 

2nd.  3  C2H±0+  NH3  =  (76H15N 03 
which  in  the  state  of  chlorides  combine  with  chloride  of 
platinum,  as  chloride  of  ammonium,  of  potassium,  & c.  do. 
There  seems  to  be  no  reason  why  compound  ammonias 
should  not  react  in  the  same  manner ;  and  the  above  fur¬ 
nishes  us,  doubtless,  with  reactions  which  will  become  a 
fertile  source  of  artificial  oxygenated  alkaloids ;  moreover, 
they  seem  to  confirm  an  idea  conceived  by  Berzelius,  that 
alkaloids  contain  ammonia  already  formed. 

III.  CHEMICAL  ANALYSIS. 

To  discover  Mercury  iu  Milk.  —  When  mercury  is  con- 
ained  in  milk  in  very  slight  quantity  it  is  difficult  to  demon¬ 
strate  the  presence  of  this  metal. 

M.  Personne7  has  recently  made  known  a  process  by  which 
traces  of  mercury  may  be  distinguished  in  the  above  liquid. 
A  current  of  chlorine  gas  is  passed  into  the  milk  until  all  the 
caseine  is  separated,  the  liquid  is  then  filtered  and  the  excess 
of  chlorine  removed  by  sulphurous  acid  or  by  a  sulphite ; 
the  mercury  is  then  precipitated  by  hydrosulphuric  acid,  the 
operation  proceeding  slowly  and  in  a  corked  bottle.  The 
precipitate  obtained  is  washed  by  decantation,  collected  in  a 
small  capsule  and  dried  in  a  water-bath.  It  is  then  intro¬ 
duced  into  a  tube  and  covered  with  lime,  the  tube  being  bent 
U  shaped.  This  little  apparatus  is  then  heated  to  redness,  be¬ 
ginning  at  the  lime  and  finishing  with  the  precipitate.  The 
characteristic  reaction  with  a  blade  of  gold  can  then  be  made, 
the  amalgam  obtained  being  decomposed  by  heat. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Syrup  of  iodide  of  iron — Sir, — In  answer  to  B.  G.  p.  24, 1 
can  say  that  pretty  much  the  same  thing  happened  to  me  once 
with  a  strong  solution  of  iodide  of  iron  which  I  prepared.  I  made 
my  solution  with  iron  filings,  and  I  am  inclined  to  think  that  they 
must  have  had  some  brass  filings  among  them.  I  believe  that  it 
is  a  subiodide  of  copper  which  is  held  in  solution  by  the  iodide  of 
iron  until  the  solution  is  diluted.  I  threw  away  my  solution,  and 
would  recommend  B.  G.  to  do  the  same  with  his  syrup,  unless 
he  feels  inclined  to  make  a  good  analysis  of  it. — Pharmaceutist. 

5  Comptes-Rendus ,  5  Decembre  1859. 

6  C— 12,  H=i,  N=i4,  0=i6. 

7  Journ.  de  Pharm.  Bruxelles,  Oct.  1859. 


Purification  of  Water  toy  means  of  Oxides  of  Iron. - 

Sir, —  In  the  first  article  of  your  second  number,  I  observe  the 
following :  —  “  But  M.  Kuhlmann’s  paper  also  suggests  that  the 
destructive  action  of  the  sesquioxide  may  be  employed  for  a  very 
useful  purpose.  He  found  that  the  hydrated  oxide  agitated  with 
water,  coloured  by  various  organic  matters  energetically  de¬ 
colorised  it ;  a  fact  which  leads  us  to  suppose  that  it  might  be 
a  valuable  agent  in  the  purification  of  water  for  the  supply  of 
towns.  To  this  part  of  the  subject  we  intend  to  return  on  an 
early  occasion.”  Perhaps  you  will  not  deem  it  out  of  place  if  I 
take  This  still  earlier  occasion  of  informing  you  that  I  have 
publicly  applied  the  oxide  of  iron  to  “  the  purification  of  waters 
for  the  supply  of  towns  ”  since  1857,  the  experiments  for  which 
were  known  to  be  made  long  before. 

I  also  claim  to  be,  to  the  best  of  my  knowledge,  the  first  who 
gave  public  expression  to  the  idea  of  the  use  of  oxide  of  iron  in 
connection  with  the  purification  of  water  and  some  other  bodies. 

It  is  at  the  same  time  impossible  for  me  to  know  what  private 
“laboratory  notes  ”  do  exist,  which  read  now,  may  appear  sug¬ 
gestive  of  the  same  thing,  but  which  very  often  do  not  see  the 
light  until  after  the  practical  accomplishment  of  the  facts  to 
which  they  are  supposed  to  refer.  Nor  have  my  investigations 
and  practice  been  confined  in  the  same  course  to  oxides  of  iron 
alone,  as  my  publications  show. 

I  may  further  mention  that  my  patents  in  reference  to  the 
purification  of  water  and  several  other  bodies  by  these  means 
have  been  translated  and  in  print  in  France  and  Germany  for 
nearly  two  years ;  the  subject,  therefore,  is  not  necessarily  a  new 
one  to  M.  Kuhlmann. 

Allow  me  to  add  in  reference  to  the  practical  value  of  his  paper 
(as  I  read  it  in  your  translation)  that  every  one  in  this  country 
practically  acquainted  with  shipbuilding,  and  many  that  are  not, 
are  fully  aware  of  the  extent  of  the  destructive  action  of  iron 
bolts  and  fastenings  on  the  timber  of  ships.  Certainly,  the  people 
at  “  Lloyd’s  ”  are,  if  none  else.  Were  this  circumstance  not  well 
known,  should  we  so  often  see  vessels  advertised  as  being  “copper 
bolted  and  fastened  ”  ?  On  the  other  hand,  destructive  as  iron 
is  known  to  be  under  these  circumstances  (M„  Kuhlmann  must 
have  examined  .very  extreme  cases),  yet  where  its  effects  per¬ 
vade  the  timber,  it  is,  so  far,  a  check  to  that  greater  destructive 
action — dry  rot. 

I  may  say  in  conclusion  that  M.  Kuhlmann  seems  to  be  in 
error  with  regard  to  the  primary  nature  of  the  action  of  these 
oxides  on  timber. — Thomas  Spencer. 

P.S.  —  I  had  almost  forgotten  to  say  that  a  sesquioxide  of  iron, 
even  when  “  hydrated,”  is  an  impracticable  purifier  of  water. 

On  the  Detection  of  Arsenic  in  Criminal  Cases. _ SlR, _ 

Circumstances  irrespective  of  the  late  trial  of  Smethurst  having 
directed  my  attention  to  the  object  of  the  detection  of  arsenic. 
I  have  learned  some  facts  which  may  perhaps  be  useful  to  the 
medical  and  legal  professions  in  future  cases  of  poisoning  by  that 
substance. 

It  will  be  in  the  recollection  of  your  readers,  that  a  consider 
able  discussion  arose  out  of  Dr.  Taylor’s  use  of  the  wire  gauze  in 
the  detection  of  arsenic  after  Reinseh’s  test,  which  by  immersion 
for  a  longer  or  shorter  period,  according  to  circumstances  in  any 
liquid  supposed  to  contain  arsenic,  and  acidified  with  hydro¬ 
chloric  acid,  becomes  coated  with  a  steel-like  crust  of  other  metal, 
possibly  either  arsenic  or  antimony,  for  both  give  similar  de¬ 
posits;  but  although,  as  T  have  proved,  the  sensitiveness  of 
Reinsch’s  test  is  such  as  to  enable  us  to  detect  the  millionth  part, 
equal  to  a  grain  diffused  through  as  many  as  15  gallons  of  water, 
when  we  know  it  to  exist  or  to  have  been  put  there,  yet  its  only 
use  is  as  a  kind  of  guide  for  further  operations  with  a  view  to  deter¬ 
mine  the  precise  nature  of  the  matter — its  actual  quantity  being 
afterwards  ascertained  by  other  means. 

Sensitive,  however,  as  Reinsch’s  test  may  be,  it  applies  more 
particularly  to  arsenious  acid  and  its  compounds.  Arsem'ows 
acid,  commonly  known  as  white  arsenic,  is  an  oxide  of  the  metal 
arsenic,  consisting  of  1  equivalent  or  proportion  of  arsenic  and 
3  of  oxygen,  and  is  only  sparingly  soluble  in  water,  but  when 
searched  for  by  Reinsch’s  test  (if  it  exist  at  all)  it  may  be  ex¬ 
pected  to  show  itself  on  very  bright  copper  in  from  5  seconds  to  as 
many  minutes,  according  to  the  quantity  contained. 

But  it  is  otherwise  with  arsenic  acid  and  its  compounds,  which 
differ  from  arsenious  acid  in  that  they  are  not  only  more  highly 
oxydised  substances,  containing  nearly  twice  as  much  oxygen, 
but  are  far  more  soluble  and  virulent  in  their  effects  upon  animals ; 
and  it  is  in  consequence  of  this  oxydisement  that  a  layer  of 
metallic  arsenic  is  not  so  readily  obtained  by  Reinsch’s  test  as 
with  arsem'ows  acid  and  its  preparations,  that  many  persons, 
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failing  within  a  certain  time  to  detect  its  presence,  may  be  dis¬ 
posed  to  put  a  negative  construction  upon  it,  Avhen  the  poison  may 
exist  there  to  a  greater  extent  than  they  are  aware  of,  and  by  con¬ 
tinuing  the  operation  or  adopting  some  other  method  it  can  be 
easily  found. 

In  Smethurst’s  case  it  was  put  forward  as  a  new  theory  that  be¬ 
cause  arsenic  was  found  in  one  instance,  and  not  in  another,  the 
chlorate  of  potash  (also  found  in  the  liquid)  mnst  have  interfered 
in  such  a  way  as  to  have  prevented  its  detection — nay,  I  should 
rather  have  said,  its  precipitation  by  Iieinsch's  copper  test  only. 

Chlorate  of  potash,  by  its  oxydising  tendency,  certainly  does 
hold  up  the  arsenic  in  solution,  as  well  as  corrode  the  copper,  to 
such  an  extent  as  to  impart  a  strong  green  colour ;  nevertheless 
if  arsenic  exist  at  all,  it  may  be  detected  by  the  evaporation  of 
the  green  liquid  to  absolute  dryness,  mixing  the  resulting 
brownish-red  coloured  residue  Avith  powdered  charcoal  in  a  test 
tube,  and  submitting  it  to  a  strong  heat,  when  the  arsenic  ought 
to  show  itself  inside  the  bottom  of  the  glass,  on  cooling,  as  a 
white  saline  crust. 

If  this  crust  be  boiled  with  a  sufficient  quantity  of  water,  so  as 
to  dissolve  it,  and  the  liquor  filtered  from  the  charcoal,  acidulated 
with  a  few  drops  of  pure  hydrochloric  acid,  then  boiled  with  a 
piece  of  very  bright  copper  wire  immersed  in  it,  the  copper  will 
soon  become  coated  Avith  a  steel-like  layer  of  metallic  arsenic, 
which  can  be  sublimed  into  a  Avhite  powder  (arsenious  acid)  and 
on  this  being  dissolved  in  distilled  water,  the  addition  of  a  drop 
or  tAAro  of  liquid  nitrate  of  silver  produces  a  characteristic  yelloAV 
precipitate:  the  sensibility  of  this  test  being  equal  to  150,000th, 
i.  e.  a  grain  diffused  through  two  gallons  of  liquid  would  be 
rendered  evident. 

In  making  this  communication  I  wish  to  be  distinctly  under¬ 
stood  as  having  no  intention  to  cast  any  reflection  upon  parties 
concerned  in  Smethhurst’s  case,  but  simply  to  relate,  for  the 
benefit  of  others,  the  facts  as  they  have  occurred  to  me  in  actual 
practice. — John  Horsley,  F.C.S. 

Laboratory.  Cheltenham. 

Oak.  Rot — A  correspondent  (J".  D.)  Avislies  to  knotv  if  any 
of  our  readers  can  inform  him  why  it  is  that  oak  rots  green.  He 
has  noticed  it  in  considerable  quantities  in  the  oak  plantations 
at  Lynmoutli,  and  also  at  Tunbridge  Wells.  Is  it,  he  asks,  a  che¬ 
mical  action?  or  is  it  caused  by  the  growth  of  fungi? 


LABORATORY  MEMORANDA. 


Pure  Benzole  from  Coal-naplitlia — The  sulphite  of  pile- 
nyle  and  ammonium  C12H5.  NHi.  2  SO3,  usually  called  sulphoben- 
zolate  of  ammonium  yields  a  very  large  proportion  of  pure 
benzole  Avhen  submitted  to  dry  distillation.  The  hydrocarbon 
thus  procured  can  hardly  be  distinguished  from  the  benzole  ob¬ 
tained  by  heating  benzoic  acid  Avith  lime.  Its  odour  is  etherial, 
almost  fragrant ;  and  its  boiling-point  is  constant  at  8o°'8.  A 
chemist  Avell  acquainted  Avith  the  ordinary  benzole  obtained  from 
coal-naphtha,  to  Avhom  I  sliOAved  a  specimen  of  the  benzole  thus 
prepared  from  the  sulphobenzolate  of  ammonium,  scarcely  recog¬ 
nised  it  as  the  same  substance,  so  pleasant  Avas  its  odour. 

To  prepare  the  sulphobenzolate,  the  purified  benzole  of  com¬ 
merce  is  dissolved,  AArith  the  aid  of  a  gentle  heat,  in  a  slight 
excess  of  fuming  sulphuric  acid ;  if  ordinary  oil  of  A'itriol  be 
employed,  a  much  larger  quantity  of  the  acid  is  required.  The 
acid  liquid,  after  having  been  heated  in  the  water-bath  for  some 
time,  is  alloAved  to  cool,  and  then  diluted  Avith  Avatcr.  Com¬ 
mercial  carbonate  of  ammonium,  together  Avith  some  ammonia 
Avater,  is  to  be  added  till  the  solution  is  slightly  alkaline.  The 
Avhole  is  uoav  evaporated  to  dryness  on  the  Avater-bath,  and  the 
dry  mass  exhausted  Avith  boiling  alcohol.  The  greater  part  of 
the  sulphate  of  ammonium  remains  in  the  residue.  The  alcoholic 
solution  of  the  sulphobenzolate  of  ammonium  is  to  be  transferred 
to  a  retort,  and  submitted  to  distillation.  When  all  the  alcohol 
has  distilled  over,  the  receiver  is  changed,  and  the  heat  raised. 
The  benzole  AArhich  collects  in  the  receiver  is  accompanied  by 
small  quantities  of  solid  products  and  by  Avater.  From  these  it 
may  be  separated  by  the  addition  of  a  strong  potash-solution,  and 
the  remoA  al  of  the  supernatant  oil  by  the  pipette.  The  benzole  is 
then  rectified  off  caustic  potash.  The  benzole  thus  produced  is 
perfectly  pure;  and  although  the  quantity  obtained  is  not  veiy 
large  yet  the  result  of  the  process  is  exceedingly  interesting  to 
the  chemist,  since  it  removes  all  doubt  concerning  the  identity  of 
the  benzole  from  coal-naphtha  and  similar  sources  Avith  that  ob¬ 
tained  from  benzoic  acid. — A.  H.  Church. 


MISCELLANEOUS. 


The  Bath-bun  Poisoning'  Case - A  case  of  wholesale 

poisoning  which  has  occurred  within  the  last  day  or  tAvo 
at  Clifton  demands  from  us  more  than  a  passing  record. 
A  baker  in  that  place,  Avishing  to  saAre  his  eggs  and  exaggerate 
his  reputation,  desired  some  yellow  colouring  matter  to  give  a 
fictitious  appearance  of  richness  to  his  Bath-buns.  Loav  eating- 
house  keepers  and  cheap  pastry-cooks  in  London  have  long  been 
in  the  habit  of  using  turmeric  to  give  this  appearance  to  their 
delicacies,  but  the  Clifton  baker  Avas  not  sufficiently  Avell  up  to 
the  tricks  of  his  trade  as  to  be  aware  of  the  uses  of  this  harmless 
drug.  Casting  about,  therefore,  for  some  substance  Avhich  Avould 
ansAver  his  purpose,  he  by  some  means  fixed  his  mind  on  chrome 
yelloAV— chromate  of  lead.  For  this  he  applied  to  a  druggist  in 
his  neighbourhood.  A  druggist  who  Avas  not  a  colourman  as 
well  Avould  not  be  likely  to  have  chrome  yellow  in  his  shop,  and 
this  Avould  appear  to  be  the  case  Avith  the  Clifton  tradesman. 
Accordingly,  he  sold  the  baker  what  he  thought  would  answer 
the  purpose  of  a  yelloAV  colouring  matter  just  as  Avell ;  and  that 
substance  was  Okpiment  !  This  the  baker  carried  home,  mixed 
in  his  buns,  and  sold  them  to  his  unsuspicious  customers.  The 
consequences  Avere  soon  apparent.  The  first  victims  Avere  some 
school  boys,  one  of  Avliom,  with  a  good  appetite  and  much  pocket 
money,  devoured  three  of  the  poisonous  viands.  They  Avere  all 
made  exceedingly  ill,  and  some  narrowly  escaped  with  their  lives. 
Such  is  a  simple  narrative  of  this  shameful  case,  in  which  it  is 
hard  to  say  which  Avas  most  to  blame,  the  baker  Avho  designed  to 
put  chrome  yellow  into  his  pastry,  or  the  druggist  Avho  sold  him 
orpiment  instead  of  the  less  active  poison. 

Moulding'  Fruits  and  Insects  in  Metal. - Small  castings 

of  iron,  copper,  or  any  other  metal,  may  be  made  in  moulds  com¬ 
posed  of  plaster  of  Paris.  Such  moulds  are  easily  made  and  are 
very  suitable  for  such  articles.  Fac-similes  of  birds,  flowers,  fruit, 
and  insects  may  be  cast  in  plaster  of  Paris  as  follows : —  Make  a 
tight  box  of  boards,  Avith  two  or  three  Avooden  pins  in  it,  and 
suspend  in  it,  by  a  piece  of  strong  linen  cord,  the  objects  of  Avhich 
casts  are  desired ;  then  take  fi\re  parts  of  plaster  of  Paris  and  one 
of  briclcdust,  make  them  into  a  paste  of  the  consistency  of 
cream,  and  fill  the  box  up  carefully  so  as  to  cover  the  objects 
without  distorting  them.  The  box — Avith  the  articles  in  the  in¬ 
terior  of  the  plaster — is  noAV  suffered  to  dry  very  slowly,  it  is  then 
placed  in  a  slow  fire,  the  heat  of  Avhich  is  increased  gradually 
until  the  box  is  consumed,  and  the  plaster  heated  red-hot.  It  is 
now  to  be  taken  out  of  the  fire,  and  the  places  Avliere  the  Avooden 
pins  Avere  inserted  Avill  form  small  holes,  opening  into  the  interior. 
The  place  Avhich  was  occupied  by  the  leaves,  "flowers,  or  insects 
will  be  found  to  contain  only  ashes,  which  may  be  bloAvn  through 
the  aboAre-named  holes  with  a  pair  of  belloAVK,  leaving  a  space 
inside  of  the  form  of  the  object  to  be  cast.  A  small  quantity  of 
mercury  may  now  be  poured  in  through  the  hole  left  by  the  burnt 
ccrd ;  and  upon  shaking  the  ashes  Avill  be  collected,  Avhen  they 
may  be  all  poured  out  through  the  holes.  The  molten  copper  or 
brass  is  now  poured  in  by  a  jet  through  the  hole,  Avhich  may  be 
enlarged  for  the  purpose,  and  the  air  Avill  pass  out  by  the  small 
opening  left  by  the  cord.  When  the  metal  is  cold,  the  mould  of 
plaster  is  broken  and  the  casting  taken  from  its  interior.  Groups 
of  fruit,  flowers,  lizards,  and  frogs  have  been  cast  by  this  process 
with  an  exact  faithfulness  to  nature. 


ANSWERS  TO  CORRESPONDENTS. 


Mr.  A.  TV.  P.  Smith  is  thanked  for  his  good  wishes, 

11.  B.  C. — 1.  When  absolutely  pure  there  is  no  difference  ;  but  corn 
spirit,  unless  highly  rectified,  usually  contains  some  fusel  oil,  to  which 
the  disagreeable  effects  of  that  spirit  are  generally  referred,  z.  To  detect 
strychnine  in  mice  or  other  small  animals,  dry  the  stomach  and  bowels, 
with  the  contents  and  liver,  carefully,  and  then  break  them  up  and  digest 
in  chloroform.  Afterwards  take  some  of  the  chloroform,  and  evaporate 
on  a  watch-glass.  W7hen  dry,  place  the  glass  on  white  paper,  and  add  a 
few  drops  of  strong  sulphuric  acid  and  a  small  fragment  of  bichromate  of 
potash,  whereupon  a  bluish  violet  colour  is  produced,  which  passes  into 
a  reddish  yellow,  and  finally  becomes  brown. 

S.  S — Oxygen  is  obtained  by  heating  binoxide  of  manganese,  and 
hydrogen  is  obtained  when  zinc  water  and  sulphuric  acid  are  brought  into 
contact.  Our  correspondent  should  consult  some  elementary  work  on 
Chemistry.  The  mixture  of  the  gases  is  highly  explosive. 

TV.  M.  (Manchester). —  TV.  TV.  S. — Lctybourn — H.  N.  Draper —G.  B. 
Buckton — received . 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office;  iz  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 


THE  CHEMICAL  NEWS. 

Vol.  I.  No.  5.  — January  7,  i860. 


PROPOSED  TOXICOLOGICAL  COMMISSION. 

Toxicological  science  lias  of  late  years  made  great  ad¬ 
vances,  and  as  far  as  inorganic  poisons  are  concerned,  it 
may  almost  be  regarded  as  perfect.  By  a  few  experiments 
with  trustworthy  reagents  in  the  hands  of  a  competent 
and  conscientious  chemist,  the  presence  in  the  body  of 
the  smallest  quantity  of  a  mineral  poison  which  can 
destroy  life  or  even  affect  health,  is  easily  and  distinctly 
demonstrated  beyond  the  possibility  of  a  doubt.  It  is 
otherwise,  however,  with  the  organic  poisons.  Although 
some  of  these  are  easily  recognised,  there  are  many  which 
we  have  at  present  no  means  of  identifying,  and  we  lately 
saw  in  the  Poplar  case  the  prisoner  acquitted,  merely  for 
the  want  of  this  positive  identification.  With  regard  to 
this  particular  case,  we  may  remark,  that  a  substance 
possessing  all  the  physical  characters  of  the  matter  which 
Dr.  Letheby  extracted  from  the  stomach  of  the  deceased, 
and  capable  of  producing  all  the  symptoms  of  which  she 
complained,  may  be  extracted  from  the  shell  of  the 
cashew  nuts  which  are  commonly  sold  about  the  streets 
of  London.  It  was  introduced  into  medicine  a  few 
years  ago  as  a  vesicatory,  under  the  name  of  Carclole,  but 
it  is  little  known  to  the  medical  profession.  The  acrid 
properties  of  the  nutshell,  however,  are  well  known  to 
children  who  have  blistered  their  mouths  in  extracting 
the  kernels.  Cardole,  as  usually  prepared,  though 
proving  fatal  to  small  animals,  does  not  kill  them  so 
rapidly  as  the  matter  Dr.  [Letheby  obtained  from  the 
stomach  of  the  victim  in  the  Poplar  case ;  but  it  is  likely 
that  the  means  by  which  the  doctor  separated  the 
poison  may  have  procured  it  in  a  purer  and  more  con¬ 
centrated  form.  The  subject  certainly  deserves  further 
investigation,  for  here  is  a  dangerous  poison  within  the 
reach  of  any  one  who  is  acquainted  with  its  properties, 
and  wicked  enough  to  make  use  of  them. 

We  have  made  these  observations  partly  with  the 
view  of  introducing  the  following  suggestion  made  in 
the  last  number  of  our  valued  contemporary,  Chambers's 
Journal ,  a  suggestion  well  deserving  the  attention  of  the 
public  and  the  Government :  — 

“  The  recent  poisoning  cases,  though  no  longer  excit¬ 
ing  public  attention,  are  not  forgotten  among  those  by  whom 
it  is  most  to  be  desired  they  should  be  remembered  — 
namely,  men  of  science  ;  for  if  it  be  true  that  the  poisoner’s 
skill  has  outrun  the  means  of  detection,  so  much  the  more 
need  is  there  that  chemistry  should  make  a  step  in  advance. 
This  step,  however,  can  only  be  made  after  a  series  of 
experiments  of  a  highly  refined  character  have  been  carried 
out ;  such  as  will  enable  the  chemist  in  his  laboratory  to 
detect  the  subtlest  cases.  Results  of  this  importance,  in¬ 
volving  a  considerable  amount  of  expense  and  labour,  are 
beyond  what  we  commonly  expect  ftom  spontaneous  indi¬ 
vidual  research;  and  the  subject  is  felt  to  be  one  which 
should  be  taken  in  hand  by  government.  Let  the  proper 
authorities  appoint  a  commission  of  two  or  three  of  our 
most  competent  chemists  to  work  out  a  more  perfect 
method  of  analysis  than  that  at  present  in  use,  and  pay 
them  sufficiently,  and  there  is  good  reason  to  believe 
that  the  result  would  be  accomplished.  Seeing  that  the 


public  at  large  would  be  benefited  by  the  result,  there  seems 
nothing  unreasonable  in  looking  to  the  public  purse  for  pay¬ 
ment  ;  yet,  taught  by  experience,  no  one  is  solicitous  to 
bring  the  question  forward,  seeing  how  prone  some  feeble¬ 
minded  members  of  parliament  are  to  get  up  and  oppose  any 
scientific  grant,  especially  one  for  the  purpose  of  testing  the 
effects  of  poison  on  animals,  by  the  remark,  at  which  the 
House  is  sure  to  laugh,  that  ‘  We  don’t  want  the  public  money 
wasted  in  poisoning  dogs  and  cats.’  It  is  only  at  times,  and 
by  a  struggle,  that  the  thousand  pounds  set  down  in  the 
estimates  for  the  encouragement  of  science  does  actually  get 
voted  ;  and  yet  the  appropriation  of  that  sum  has  hitherto 
rendered  singular  service  to  the  mechanical,  astronomical, 
and  physical  and  chemical  sciences.  The  poison-question  is, 
however,  of  that  importance  that  we  trust  it  will  not  be 
allowed  to  slumber ;  and  we  make  these  remarks  in  the  hope 
that  it  will  be  kept  awake.  We  recommend  it  as  a  proper  one 
for  discussion  to  the  Chemical  News,  a  periodical  which 
is  to  be  supported  by  chemists  in  all  parts  of  the  realm.” 

Our  toxicologists  are  real  detectives,  and  the  sugges¬ 
tion  ought  to  he  carried  out  merely  as  a  matter  of  police. 
What  is  wanted  is  a  general  scheme  for  a  complete 
examination  of  any  suspected  matters  for  all  known  poi¬ 
sons ,  and  we  are  confident  that  we  have  Toxicologists  who 
could  supply  us  with  this,  if  they  had  any  inducement 
to  devote  the  time  and  labour  which  would  be  required 
for  the  preliminary  researches.  There  can  be  no  doubt 
that  the  best  preventative  of  crime  is  certainty  of  detec¬ 
tion  ;  and  nothing  would  do  so  much  to  stop  poisoning 
as  the  knowledge  that  the  poison  is  sure  to  be  discovered. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Method  of  separating  Phosphoric  Acid  from  Bases ,  and 
principally  from  Alumina  and  Iron,  by  M.  Schulze. 

The  following  method  has  been  adopted  by  the  author 
for  the  estimation  of  phosphoric  acids  in  soils.  We 
take  about  50  grammes  (770  grains)  of  the  earth,  and 
ignite  it  destroy  the  organic  matters,  and  then  dissolve 
it  in  hydrochloric  acid.  The  filtered  liquor  is  nearly 
neutralised  by  dilute  ammonia,  care  being  taken  not  to 
reach  the  point  wdien  the  precipitate  of  oxide  of  iron 
becomes  permanent.  The  solution  ought  now  to  amount 
to  about  a  pint  and  a  half.  We  now  add  35  or  45  drops 
of  perchloride  of  antimony,  and  set  it  aside  for  1 2  or  24 
hours.  During  this  time  there  is  deposited  a  yellowish- 
white  flocculent  precipitate  which  contains  all  the  phos¬ 
phoric  acid,  but  is  principally  composed  of  antimonic 
acid,  carrying  with  it  some  oxide  of  iron  and  alumina ; 
it  contains  besides  a  quantity  of  ammonia,  in  proportion 
to  that  of  the  phosphoric  acid.  The  precipitate,  well 
washed  with  distilled  water,  is  boiled  with  soda  ley 
containing  a  certain  amount  of  silicate.  After  boiling, 
the  liquid  is  filtered ;  the  oxide  of  antimony,  changed 
into  antimoniate  of  soda,  remains  on  the  filter  with  the 
alumina  and  oxide  of  iron.  The  filtered  alkaline  so- 
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lution,  which  contains  the  phosphoric  acid  with  a  little 
alumina  and  silica,  is  supersaturated  with  hydrochloric 
acid  and  ammonia,  concentrated  by  evaporation,  again 
treated  with  ammonia  and  then  filtered.  The  precipitate 
of  alumina  and  silica  thus  obtained,  carries  with  it  a 
small  quantity  of  phosphoric  acid.  To  remove  this,  the 
precipitate  is  redissolved  in  a  drop  or  two  of  hydrochloric 
acid,  the  solution  is  evaporated  to  dryness,  and  the 
residue  is  warmed  with  a  little  acidulated  water.  After 
having  filtered  again  to  separate  the  silica,  a  small 
quantity  of  tartaric  acid  is  added  to  the  filtered  liquor, 
which  is  then  mixed  with  the  preceding  ammoniacal 
solution  containing  the  greater  part  of  the  phosphoric 
acid.  From  these  solutions  the  phosphoric  acid  is  se¬ 
parated  as  phosphate  of  magnesia  and  ammonia  in  the 
usual  manner.  —  Annalen  der  Chemie  und  Pharmacie , 
B.  CIX. 


TECHNICAL  CHEMISTRY. 


On  the  Ventilation  of  Sewers ,  by  Frederick  J.  Burge, 
V.P.  Metropolitan  Association  of  Medical  Officers. 

At  a  time  when  all  the  engineering  talent  of  the  day  has 
been  endeavouring  to  solve  the  great  question  as  to  what 
is  the  best  mode  of  conveying  away  the  solid  and  liquid 
sewage  of  London,  the  chemical  world  has  been,  and 
must  yet  continue  to  be,  actively  engaged  with  the  al¬ 
most  equally  difficult  problem,  how  to  dispose  of  its  gases 
generated  in  transitu. 

That  the  passage  of  the  sewage  matter  through  the 
great  culverts  now  being  constructed  upon  improved 
principles,  and  with  uniform  falls,  will  be  much  more 
rapid  than  through  the  old  and  imperfect  ones  is  to  be 
fairly  anticipated,  but  as  the  new  system  of  house 
drainage,  with  its  more  complete  trapping,  will  almost 
entirely  prevent  the  escape  of  gases  by  the  thousands  of 
openings  through  which  they  have  hitherto  found  vent, 
it  will  render  it  imperative  that  the  arterial  trunks  shall 
be  provided  with  an  apparatus  which,  whilst  it  will  offer 
no  injurious  impediment  to  the  free  passage  of  air  from 
the  sewers,  will  accomplish  the  chemical  destruction  of 
their  deleterious  gases. 

In  the  early  part  of  the  year  1858  this  subject  en¬ 
gaged  the  attention  of  the  Sanitary  Committee  of  the 
Board  of  Works  of  the  Fulham  District,  and  Mr.  Bean, 
their  surveyor,  and  myself,  their  medical  officer  of  health, 
were  required  to  report  thereon.  The  apparatus  origi¬ 
nally  suggested  by  Mr.  Bean  consisted  of  a  cast  iron  box 
of  about  1 8  inches  cube,  divided  into  two  compartments 
and  fitted  with  a  cradle,  which  was  destined  to  contain 
lime  and  charcoal  broken  into  small  pieces  and  mixed 
together,  through  which  the  gases  would  have  to  pass 
and  be  deodorised  thereby.  As  it  appeared  to  me,  how¬ 
ever,  subsequently  that  several  other  deodorising  agents 
might  be  made  available,  I  proposed  the  substitution  of 
a  series  of  trays  or  a  series  of  metal  tubes  placed  side  by 
side  in  a  vertical  position,  with  perforated  bottoms  for 
ensuring  the  .more  perfect  and  uniform  contact  of  the 
sewage  emanations  with  the  disinfectant. 

The  apparatus  is  designed  to  be  placed  on  the  top  of 
the  common  ventilating  shaft  in  the  centre  of  the  road¬ 
way,  and  when  in  use  presents  the  appearance  of  an 
ordinary  grating. 

The  chemical  agents  which  have  principally  engaged 
my  attention  at  present  have  been — 

1 .  Lime  mixed  with  ordinary  charcoal,  as  originally 


proposed  by  Mr.  Bean,  and  exposed  to  the  sewer  emana¬ 
tions  by  means  of  his  a  cradle.” 

The  whole  of  the  sulphuretted  hydrogen  may  thus  be 
decomposed,  and,  I  believe,  some  of  the  other  gases  de¬ 
composed  or  absorbed. 

2.  The  oxides  of  iron,  mixed  with  sawdust. 

These  agents  have  been  most  successfully  used  in  the 
purification  of  coal-gas  by  the  Imperial  and  other  Gas 
Companies,  which  suggested  to  me  the  idea  that,  by  the 
adaptation  of  a  series  of  trays  to  the  apparatus,  so  ar¬ 
ranged  as  to  ensure  the  perfect  transmission  of  the  entire 
sewer  air  through  them,  this  mixture  would  form  an  ad¬ 
mirable  material  for  securing  the  object. 

3.  The  oxides  of  iron,  mixed  with  coarsely-powdered 
charcoal. 

The  operation  of  these  would  be  somewhat  similar  to 
the  preceding.  There  is,  however,  this  drawback  to  the 
foregoing  substances,  that  although  the  sulphuretted  hy¬ 
drogen  and  sulphide  of  ammonium  would  be  totally 
annihilated,  there  are  other  gases  arising  from  the  de¬ 
composition  of  organic  matter,  which  might  possibly  re¬ 
main  unaffected  by  them. 

4.  The  manganate  and  permanganate  of  potass. 

These  constitute  the  active  principles  in  Condy’s  dis¬ 
infecting  fluid,  and  form  an  admirable  means  for  de¬ 
stroying  impure  gases.  They,  however,  with  others, 
have  hitherto  ranked  only  amongst  the  strictly  local  dis¬ 
infectants,  and  from  their  non-diffusible  nature  could  not 
be  satisfactorily  applied  to  the  gases  pervading  the  at¬ 
mosphere  of  large  sewers. 

The  mode  by  which  I  think  they  can  be  made  available 
is  by  saturating  very  coarsely-powdered  charcoal  with  a 
rather  strong  solution,  and  securing  the  passage  of  the 
sewer  air  through  the  material  by  means  of  the  series  of 
trays  or  metal  tubes  before  alluded  to. 

The  above  chemical  agents  are  none  of  them  new,  but 
are  all  well  tried  servants  in  sanitary  science  j  neverthe¬ 
less,  though  they  have  been  used  as  disinfectants  in  the 
ordinary  manner,  none  have  as  yet  been  applied  to  the 
decomposition  of  sewer  gases  in  an  apparatus  so  fraught 
with  advantages  as  that  suggested  by  Mr.  Bean  and  my¬ 
self.  The  manner  in  which  they  have  been  generally 
used  has  been  by  merely  suspending  flannels,  &c.  satu¬ 
rated  with  the  various  solutions,  either  in  the  sewers  or 
ventilating  shafts,  necessarily  allowing  a  very  large  pro¬ 
portion  of  the  gases  to  escape,  without  contact  with  the 
disinfectant,  a  circumstance  which  it  is  believed  will  be 
avoided  by  the  use  of  the  proposed  apparatus. 

A  very  important  advantage  in  it  is  that  its  action  is 
entirely  on  the  gaseous  matters,  that  no  extraneous  sub¬ 
stance  is  added  to  the  contents  of  the  sewers,  and  that  it 
can  with  facility  be  applied  to  any  of  the  existing  shafts. 

In  order  to  test  the  efficacy  of  the  principle,  I  had  re¬ 
course  to  a  series  of  laboratory  experiments.  An  appa¬ 
ratus  was  fitted  up  for  the  purpose  of  generating  sul¬ 
phuretted  hydrogen,  to  which  a  glass  tube  was  adapted 
dipping  into  a  receiver  containing  some  very  offensive 
cesspool  matter  in  an  active  state  of  decomposition.  To 
this  receiver  was  connected  another  glass  tube  of  large 
diameter  placed  horizontally,  and  containing  small  lumps 
of  lime  and  charcoal  through  which  the  compound  gases 
were  made  to  pass.  To  this  was  attached  another  tube  dip¬ 
ping  into  a  saturated  solution  of  acetate  of  lead.  The  evo¬ 
lution  of  sulphuretted  hydrogen  in  this  operation  was  con¬ 
tinued  for  several  consecutive  hours,  without  the  slightest 
discoloration  of  the  lead  solution.  The  results  most  fully 
demonstrated  the  practicability  of  entirely  destroying  the 
sulphuretted  hydrogen,  and  fixing  the  ammonia.  The 
only  objection  to  the  use  of  this  mixture  of  lime  and 
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charcoal  is  the  occasional  slacking  of  the  lime  from  the 
humid  air  of  the  sewer  and  the  water  generated  in  the 
process  and  the  subsequent  condensation  of  the  moistened 
powder. 

In  many  later  experiments  the  same  kind  of  apparatus 
was  used,  substituting  as  the  deodorising  material  oxide 
of  iron  mixed  with  coarse  sawdust,  in  some  instances  the 
oxide  mixed  with  small  pieces  of  charcoal,  and  in  other 
cases  charcoal  alone  saturated  with  Condy’s  fluid.  In 
nearly  all  the  cases  the  results  were  highly  satisfactory, 
the  lead  solution  remaining  perfectly  clear.  The  experi¬ 
ments  were  varied  in  every  possible  way :  sometimes  the 
dipping  tube,  instead  of  being  inserted  into  the  solution 
of  lead,  was  introduced  into  a  vessel  containing  water 
only  ;  and  at  other,  opening  into  the  room  ;  but  neither 
did  the  water  nor  the  air  of  the  apartment  acquire  any 
unpleasant  smell. 

In  my  next  series  of  trials,  I  used  the  original  wooden 
model,  with  trays  and  tubes  closely  fitted  and  cemented 
to  prevent  the  escape  of  any  of  the  gases,  and  subse¬ 
quently  applied  one  constructed  of  zinc  to  the  crown  of  a 
large  and  very  offensive  cesspool. 

During  the  early  part  of  the  year  1859,  the  Board  of 
Works  of  the  Fulham  District  ordered  two  of  these  ven¬ 
tilators  to  be  cast  in  iron,  and  fitted  to  the  shafts  of  one 
of  the  main  sewers  in  Hammersmith.  Upon  these  I  have 
been  successfully  at  work  throughout  the  whole  of  the 
past  summer. 

Coincident  with  my  experiments,  Mr.  Bean  has  caused 
an  investigation  to  be  made  periodically  by  the  person 
in  charge  of  the  sewer,  with  reference  to  its  condition  as 
indicated  by  the  sense  of  smell,  and  for  the  purpose  of 
ascertaining  whether  any  change  for  the  worse  had  oc- 
cured  in  consequence  of  the  use  of  the  apparatus.  These 
examinations  testify  that  the  air  of  the  sewers  will  not  be 
in  any  way  injuriously  affected,  and  that  whilst  almost, 
if  not  quite  the  whole  of  the  nuisance  arising  from  the  old 
mode  of  ventilating  them  will  by  this  means  be  annihi¬ 
lated,  no  impediment  of  consequence  will  be  offered  to 
the  passage  of  the  gases,  neither  can  any  ill  consequence 
be  expected  to  affect  the  workmen  employed  in  cleansing 
or  repairing  them.  An  inquiry  in  the  neighbourhood 
where  the  ventilators  were  used,  satisfies  me  also  that  no 
injurious  influence  has  been  exerted  on  the  house  drains 
in  consequence  of  my  experiments. 

In  the  present  system  of  ventilation,  it  is  found  that 
in  consequence  of  the  iron  gratings  communicating  di¬ 
rectly  with  the  sewer,  a  very  large  deposit  of  debris  from 
the  roadway  takes  places  in  that  portion  of  it  immediately 
underneath,  particularly  where  the  current  is  sluggish, 
and  causes  in  many  instances  a  great  impediment  to  its 
proper  flow.  The  catchpit  which  forms  part  of  the  deo¬ 
doriser  entirely  obviates  this  evil,  and  is  in  itself  a  most 
important  improvement. 

If  the  apparatus  now  imder  notice  fails  to  accomplish 
all  that  can  be  desired,  I  am  quite  certain  that  it  will  be 
instrumental  in  diminishing  to  a  most  sensible  extent  the 
offensiveness  of  the  ventilating  shafts  ;  that  its  cost  will 
not  be  excessive,  and  that  the  expense  of  maintaining  it 
in  action  will  be  trifling  compared  with  the  advantages 
obtained.  The  charcoal  may  be  washed  and  used  almost 
ad  infinitum.  The  oxide  of  iron  may  be  revived  by  ex¬ 
posure  to  the  air,  and  used  for  a  very  lengthened  period, 
and  even  if  Condy’s  patent  solution  were  used,  it  may  be 
purchased  at  a  cost  of  about  15.  or  2 s.  per  gallon. 

Hammersmith,  Dec.  1859. 

r  [We  insert  the  above  communication  as  it  contains  some  important 
points,  but  we  believe  the  use  of  charcoal  iu  similar  trays  has  been  made 
the  subject  of  a  patent.— Ed.]  , 


PHARMACY,  TOXICOLOGY,  &c. 

Leaves  of  the  Castor  Oil  Plant. 

The  leaves  of  the  castor  oil  plant,  whether  used  inter¬ 
nally  or  externally,  are  said  to  act  as  a  lactagogue.  At 
a  meeting  of  the  Medical  Society  of  London,  Dr.  Routh 
exhibited  three  preparations  of  the  leaves  which  had 
been  made  by  Mr.  Greenish,  New  Street,  Dorset  Square. 
These  were  a  tincture  and  liquor  (dose  of  each  one  drachm), 
and  an  extract  (dose,  five  grains).  The  extract  is  made 
by  evaporating  a  decoction  to  a  proper  consistence  over 
a  steam  or  water  bath.  The  tincture  is  made  with  proof 
spirit,  and  is  macerated  the  usual  time  ;  and  the  liquor 
may  be  prepared  by  percolation  with  cold  water,  a 
proper  amount  of  spirit  being  added  to  preserve  it,  in  the 
ordinary  way. 

The  lactogogue  properties  of  the  leaves  of  the  Ricinus 
americanus  were  known  to  the  Spaniards  of  Peru  and 
Chili.  They  applied  them  to  the  breasts  to  produce 
milk.  Dr.  McWilliam  first  drew  the  attention  of 
the  medical  profession  to  the  subject  at  the  meeting 
of  the  British  Association  at  Edinburgh,  in  1850. 
The  leaves  of  the  plant  are  known  at  Boavista, 
in  the  Cape  cle  Yerd  islands,  as  the  bofareira,  which 
is  in  reality  the  Ricinus  communis  of  botanists,  and 
occasionally  the  Jatropha  Curcas,  both  belonging  to 
the  natural  order  of  Euphorbiacese.  Two  kinds  are 
known  in  these  islands,  the  red  and  the  white.  The 
white  only  is  used  as  a  lactagogue.  When  the  ap¬ 
pearance  of  the  milk  is  delayed,  a  decoction  is  made  by 
boiling  well  a  handful  of  the  white  bofareira  in  six  or 
eight  pints  of  spring  water.  The  breasts  are  bathed  with 
this  decoction  for  fifteen  or  twenty  minutes,  and  part  of 
the  leaves  are  applied  as  a  poultice;  the  applications 
being  repeated  alternately  for  some  hours,  until  the  de¬ 
sired  effect  is  produced. 

Dr.  Tyler  Smith  made  some  experiments  with  the 
plant  used  externally,  and  found  it  successful  in  three 
cases  out  of  five. 

Dr.  Routh  is  the  first  who  has  used  castor  oil  leaves 
internally  in  this  coimtry.  He  has  given  an  infusion  and 
also  the  extract  in  several  cases  with  remarkable  effect. 

The  leaves  used  by  Mr.  Greenish  were  obtained  from 
Australia,  from  whence,  if  the  medicine  come  into  gene¬ 
ral  use,  any  quantity  may  be  obtained.  The  leaves 
grown  in  gardens  here  were  not  found  so  potent  as  those 
brought  from  Australia. 


Adulterated  Oil  of  Peppermint. 

Adulterated  oil  of  peppermint  has  been  sold  in  the 
Philadelphia  market  within  the  last  month  or  two.  It  is 
of  a  light  yellow  colour,  but  considerably  darker  than  is 
usual  with  freshly  distilled  oil  of  mint,  and  presents  the 
following  characteristics :  when  evaporated  from  a  piece 
of  white  imsized  paper  it  leaves  a  yellow  mark.  Dropped 
into  alcohol  of  95  percent,  it  does  not  disseminate  itself, 
but  falls  to  the  bottom  of  the  glass  in  broken  globules, 
and  collects  in  a  distinct  stratum. 

Agitation  produces  dissolution,  but  the  solution  is 
turbid,  with  an  amoimt  of  oil  which  should  dissolve 
freely.  It  presents  no  reaction  with  chromic  acid,  but 
when  dropped  on  a  crystal  of  iodine,  the  iodine  in- 
tumesces  and  fumes.  No  such  reaction  is  produced  by  a 
pure  oil  of  peppermint.  The  density  of  the  oil  is  0-870 
A  recent  sample  of  Borton’s  oil  gave  a  density  of  0’90 
These  characteristics  would  point  to  turpentine  as  the 
probable  adulteration.  It  has  been  suggested  by  a  prac- 
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tised  distiller  of  oil  of  peppermint  that  the  adulteration 
was  the  essential  oil  of  fireweed.  This  supposition  was 
based  on  the  peculiar  strong  smell  left  after  most  of  the 
oil  was  volatilised  from  paper. 

Recent  oil  of  peppermint  should  volatilise  completely 
from  the  paper  without  leaving  a  mark ;  when  dropped 
into  alcohol  of  8  5  per  cent,  it  should  dissolve  completely 
without  agitation. — American  Journal  of  Pharmacy. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 


A.  Course  of  Six  Lectures  1  ( adapted  to  a  Juvenile  Auditory ),  con¬ 
sisting  of  Illustrations  of  the  Various  Forces  of  Matter,  i.e.  of 
such  as  are  called  the  Physical  or  Inorganic  Forces  —  including 
on  Account  of  their  Relations  to  each  other ;  by  M.  Faraday, 
D.C.L.,  F.R.S.,  Fullerian  Professor  of  Chemistry,  R.  I.,  Foreign 
Associate  of  the  Academy  of  Sciences,  Paris,  §'c. 

Lecture  I.  (Dec.  31,  1859.)—  The  Force  of  Gravitation. 

It  grieves  me  much  to  think  that  I  may  have  been  a  cause  of 
disturbance  in  your  Christmas  arrangements,  for,  nothing  is  more 
satisfactory  to  my  mind  than  to  perform  that  which  I  under¬ 
take;  but  such  things  are  not  always  left  in  our  own  power,  and 
we  must  submit  to  circumstances  as  they  are  appointed ;  I  will 
to-day  do  the  best  I  can ;  I  will  ask  you  to  bear  with  me  if  I  am 
unable  to  give  more  than  a  few  words ;  and  as  a  substitute  I 
will  endeavour  to  make  the  illustrations  of  the  sense  I  try  to  ex¬ 
press,  as  full  as  possible ;  and  if  we  find  by  the  end  of  this 
lecture,  that  we  may  be  justified  in  continuing  them,  thinking 
that  next  week  our  power  shall  be  greater, — why  then,  with  sub¬ 
mission  to  you,  we  will  take  such  course  as  you  may  think  fit, — 
either  go  on  or  discontinue  them :  and  although  I  now  feel  much 
weakened  by  the  pressure  of  illness  (a  mere  cold)  upon  me,  both 
in  faculty  of  expression  and  clearness  of  thought,  I  shall  here 
claim,  as  I  always  have  done  on  these  occasions,  the  right  of  ad¬ 
dressing  myself  to  the  younger  members  of  the  audience, — and 
for  this  purpose,  therefore,  unfitted  as  it  may  seem  for  an  elderly 
infirm  man  to  do  so,  I  will  return  to  second  childhood  and  become 
as  it  were,  young  again  amongst  the  young. 

Let  us  now^  consider,  for  a  little  while,  how  wonderfully  we 
stand  upon  this  world.  Here  it  is  we  are  born,  bred,  and  live, 
and  yet  we  view  these  things  with  an  almost  entire  absence  of 
wonder  to  ourselves  respecting  the  way  in  which  all  this  happens. 
>_o  small,  indeed,  i?  our  wonder,  that  we  are  never  taken  by  sur¬ 
prise;  and  I  do  think,  that,  to  a  young  person  of  ten,  fifteen,  or 
twenty  years  of  age,  perhaps  the  first  sight  of  a  cataract  or  a 
mountain  would  occasion  more  surprise  in  him  than  he  had  ever 
felt  concerning  the  means  of  his  own  existence ;  how  he  came 
here ;  how  he  lives ;  by  what  means  he  stands  upright ;  and 
through  what  means  he  moves  about  from  place  to  place.  Hence, 
we  come  into  this  world,  we  live,  and  depart  from  it,  without  our 
thoughts  being  called  specifically  to  consider  how  all  this  takes 
I^l ace ;  and  were  it  not  for  the  exertions  of  some  few  inquiring 
minds,  who  have  looked  into  these  things  and  ascertained  the 
veiy  beautiful  laws  and  conditions  by  which  we  do  live  and  stand 
upon  the  earth,  we  should  hardly  be  aware  that  there  was  any- 
thing  wonderful  in  it.  These  enquiries,  which  have  occupied 
philosophers  from  the  earliest  days,  when  they  first  began  to 
find  out  the  laws  by  which  we  grow,  and  exist,  and  enjoy  our- 
selves,  up  to  the  present  time,  have  shown  us  that  all  this  was 
effected  in  consequence  of  the  existence  of  certain  forces,  or 
abilities  to  do  things,  or  powers,  that  are  so  common  that  nothing 
can  be  commoner :  for  nothing  is  commoner  than  the  wonderful 
powers  bv  which  we  are  enabled  to  stand  upright — they  are 
essential  to  our  existence  every  moment. 

Now,  it  is  my  purpose  to-day  to  make  you  acquainted  with 
some  of  these  powers ;  not  the  vital  ones,  but  some  of  the  more 
elementary  and,  what  we  call,  physical  powers  ;  and,  in  the  outset, 
what  can  1  do  to  bring  to  your  minds  a  notion  of  neither 
more  noi  less  than  that  which  I  mean  by  the  word  power  or 
force,  suppose  I  were  to  take  this  sheet  of  paper,  and  were  to 
place  it  upright  on  one  edge,  resting  against  a  support  before  me, 
(as  the  loughest  possible  illustration  I  can  give  of  something  to 
be  distuibed),  and  suppose  I  pull  this  piece  of  string  which  is  at¬ 
tached  to  it.  I  pull  the  paper  over.  I  have  therefore  brought  into  use 
a  power  of  doing  so  the  power  of  my  hand  carried  on  through 
t  us  stung  in  a  way  which  is  very  remarkable  when  we  come  to 
analyse  it ;  and  it  is  by  means  of  these  powers  conjoined  together 
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(for  there  are  several  powers  here  employed)  that  I  pull  the 
paper  over.  Again,  if  I  give  it  a  push  upon  the  other  side,  I 
bring  into  play  a  power,  but  a  very  different  exertion  of  power 
from  the  former;  or,  if  I  take  now  this  bit  of  shellac  [a  stick  of 
shellac  about  12  inches  long  and  iA  in  diameter]  and  rub  it 
with  flannel,  and  hold  it  an  inch  or  so  in  front  of  the  upper 
part  of  this  upright  sheet,  the  paper  is  immediately  moved 
towards  the  shellac,  and  by  now  drawing  the  latter  away,  the 
paper  falls  over  without  having  been  touched  by  anything. 
You  see — in  the  first  illustration  I  produced  an  effect  than  which 
nothing  could  be  commoner — I  pull  it  over  now,  not  by  means  of 
that  string  or  the  pull  of  my  hand,  but  by  some  action  in  this 
shellac.  The  shellac,  therefore,  has  a  power  with  which  it  acts 
upon  the  sheet  of  paper ;  and  as  an  illustration  of  the  exercise  of 
another  kind  of  power,  I  might  use  gunpowder  with  which  to 
throw  it  over. 

Now,  I  want  you  to  endeavour  to  comprehend  that  when  I  am 
speaking  of  a  power  ox  force,  I  am  speaking  of  that  which  I  used 
just  now  to  pull  over  this  piece  of  paper.  I  will  not  embarrass 
you  at  present  with  the  name  of  that  power,  but  it  is  clear 
there  was  a  something  in  the  shellac  which  acted  by  attraction, 
and  pulled  the  paper  over;  this,  then,  is  one  of  those  things 
which  we  call  power,  or  force;  and  you  will  noAV  be  able  to  recog¬ 
nise  it  as  such  in  whatever  form  I  show  it  to  you.  We  are  not 
to  suppose  that  there  are  so  very  many  different  powers ;  on  the 
contrary,  it  is  wonderful  to  think  how  few  are  the  powers  by 
which  all  the  phenomena  of  nature  are  governed.  There  is  an 
illustration  of  another  kind  of  power  in  that  lamp ;  there  is  a 
power  of  heat — a  power  of  doing  something,  but  not  the  same 
power  as  that  which  pulled  the  paper  over:  and  so,  by  degrees, 
we  find  that  there  are  certain  other  powers  (not  many)  in  the 
various  bodies  around  us ;  and  thus,  beginning  with  the  simplest 
experiments  of  pushing  and  pulling,  I  shall  gradually  proceed  to 
distinguish  these  powers  one  from  the  other,  and  compare  the 
way  in  which  they  combine  together.  This  world  upon  which 
we  stand,  (and  we  have  not  much  need  to  travel  out  of  the  world 
for  illustrations  of  our  subject ;  but  the  mind  of  man  is  not  con¬ 
fined  like  the  matter  of  his  body,  and  thus  he  may  and  does  travel 
outwards,  for  wherever  his  sight  can  pierce,  there  his  observations 
can  penetrate)  is  pretty  nearly  a  round  globe,  having  its  surface 
disposed  in  a  manner  of  which  this  terrestrial  globe  by  my  side 
is  a  rough  model ;  so  much  is  land  and  so  much  is  water,  and  by 
looking  at  it  here  we  see  in  a  sort  of  map  or  picture  how  the 
world  is  formed  upon  its  surface.  Then,  when  we  come  to  ex¬ 
amine  further,  I  refer  you  to  this  sectional  diagram  of  the 
geological  strata  of  the  earth,  in  which  there  is  a  more  elaborate 
view  of  what  is  under  the  surface  of  our  globe.  For,  when  we 
come  to  dig  into  or  examine  it  (as  man  does  for  his  own  instruc¬ 
tion  and  advantage,  in  a  variety  of  ways),  we  see  that  it  is  made 
up  of  different  kinds  of  matter,  subject  to  a  very  few  powers ;  and 
all  disposed  in  this  strange  and  wonderful  way,  which  gives  to 
man  a  history — and  such  a  history — as  to  what  there  is  in  those 
veins,  in  those  rocks,  the  ores,  the  water  springs,  the  atmosphere 
around,  and  all  varieties  of  material  substances,  held  together  by 
means  of  forces  in  one  great  mass,  8000  miles  in  diameter,  that 
the  mind  is  overwhelmed  in  contemplation  of  the  wonderful  his¬ 
tory  related  by  these  strata  (some  of  which  are  fine  and  thin 
like  sheets  of  paper),  —  all  formed  in  succession  by  the  forces 
of  which  I  have  spoken. 

Now,  I  shall  try  to  help  your  attention  to  what  I  may  say, 
by  directing,  to-day,  our  thoughts  to  one  kind  of  power.  You 
see  what  I  mean  by  the  term  matter — any  of  these  things  that  I 
can  lay  hold  of  with  the  hand,  or  in  a  bag  (for  I  may  take  hold 
of  the  air  by  enclosing  it  in  a  bag) — they  are  all  portions  of 
matter  Avith  Avhich  we  have  to  deal  at  present,  generally  or  par¬ 
ticularly,  as  I  may  require  to  illustrate  my  subject.  Here  is  the 
sort  of  matter  which  Ave  call  water  —  it  is  there  ice  [pointing  to 
block  of  ice  upon  the  table],  there  Avater — [pointing  to  the  water 
boiling  in  a  flask] — here  A^apour — you  see  it  issuing  out  from  the 
top  [of  the  flask].  Do  not  suppose  that  that  ice  and  that  water 
are  two  entirely  different  things,  or  that  the  steam  rising  in 
bubbles  and  ascending  in  vapour  there  is  absolutely  different 
from  the  fluid  water  —  it  may  be  different  in  some  things, 
having  reference  to  the  amounts  of  power  which  it  contains ; 
but  it  is  the  same,  nevertheless,  as  the  great  ocean  of  Avater 
around  our  globe,  and  I  employ  it  here  for  the  sake  of  illustra¬ 
tion,  because  if  Ave  look  into  it  Ave  shall  find  that  it  supplies  us 
Avith  examples  of  all  the  powers  to  which  I  shall  here  refer.  For 
instance,  here  is  Avater — it  is  heavy ;  but  let  us  examine  it  with 
regard  to  the  amount  of  its  heaviness,  or  its  gravity.  You  see  here 
I  have  a  little  glass  vessel  and  scales  [nearly  equipoised  scales, 
one  of  which  contained  a  half-pint  glass  vessel],  and  the  glass 
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vessel  is  at  present  the  lighter  of  the  two ;  but  if  I  now  take  some 
water  and  pour  it  in,  you  see  that  that  side  of  the  scales  imme¬ 
diately  goes  down;  that  shows  you  (using  common  language, 
which  I  will  not  suppose  for  the  present  you  have  hitherto  ap¬ 
plied  very  strictly),  that  it  is  heavy ,  and  if  I  put  this  additional 
weight  into  the  opposite  scale,  I  should  not  wonder  if  this  vessel 
would  hold  water  enough  to  weigh  it  down.  [The  Lecturer  poured 
more  water  into  the  jar,  which  again  went  down.  ]  Why  do  I  hold 
the  bottle  above  the  vessel  to  pour  the  water  into  it?  You  will 
say,  because  experience  has  taught  me  that  it  is  necessary.  I 
do  it  for  a  better  reason  —  because  it  is  a  law  of  nature  that  the 
water  should  fall  towards  the  earth,  and,  therefore,  the  very 
means  which  I  use  to  cause  the  water  to  enter  the  vessel  are 
those  [which  will  carry  the  whole  body  of  water  down.  That 
power  is  what  we  call  gravity ,  and  you  see  there  [pointing 
to  the  scales]  a  good  deal  of"  water  gravitating  towards  the 
earth.  Now  here  [exhibiting  a  small  piece  of  platinum]  is 
another  thing  which  gravitates  towards  the  earth  as  much  as  the 
whole  of  that  water.  See  what  a  little  there  is  of  it  —  that  little 
thing  is  heavier  than  so  much  water  [placing  the  metal  in  opposite 
scales  to  the  water].  What  a  wonderful  thing  it  is  to  see  that 
it  requires  so  much  water  as  that  [a  half  pint  vessel  full]  to 
fall  towards  the  earth,  compared  with  the  little  mass  of  substance 
I  have  here;  and  again,  if  I  take  this  metal  [a  bar  of  aluminium 
about  eight  times  the  bulk  of  the  platinum]  we  find  the  water 
will  balance  that  as  well  as  it  did  the  platinum  ;  so  that  we  get, 
even  in  the  very  outset,  an  example  of  what  we  want  to  under¬ 
stand  by  the  words  forces  or  powers. 

I  have  spoken  of  water,  and  first  of  all  of  its  property  of  falling 
downwards  —  you  know  very  well]  how  the  oceans  surround  the 
globe  —  how  they  fall  round  the  surface,  giving  roundness  to  it, 
clothing  it  like  a  garment ;  but,  besides  that,  there  are  other  pro¬ 
perties  of  water.  Here,  for  instance,  is  some  quicklime,  and  if  I 
add  some  water  to  it,  you  will  find  another  power  or  property  iu 
the  water.  It  is  now  very  hot,  it  is  steaming  up,  and  if  I  had  a  bit 
of  phosphorus  here,  or  a  match,  I  could  perhaps  light  it.  Now,  that 
could  not  happen  without  a  force  in  the  water  to  produce  the 
result ;  but  that  force  is  altogether  very  different  from  its  power 
of  falling  to  the  earth.  Then  again  here  is  another  substance 
[some  anhydrous  sulphate  of  copper]  which  will  illustrate  another 
kind  of  power.  [The  Lecturer  here  poured  some  water  over  the 
white  sulphate  of  copper,  which  immediately  became  blue, 
evolving  considerable  heat  at  the  same  time.]  Here  is  the  same 
water  with  a  substance  which  heats  nearly  as  much  as  the  lime  does, 
but  see  how  differently.  So  great  indeed  is  this  heat  in  the  case 
of  lime,  that  it  is  sufficient  sometimes  (as  you  see  here)  to  set 
'wood  on  fire ;  and  this  is  the  reason  of  what  we  have  sometimes 
heard,  of  barges  laden  with  quicklime  taking  fire  in  the  middle  of 
the  river,  in  consequence  of  this  power  of  heat  brought  into  play 
by  a  leakage  of  the  water  into  the  barge.  You  see  how  strangely 
different  subjects  for  our  consideration  arise,  when  we  come  to 
think  over  these  various  matters  —  the  power  of  heat  evolved  by 
acting  upon  lime  with  water,  and  the  power  which  water  has  of 
turning  this  salt  of  copper  from  white  to  blue. 

I  want  you  now  to  understand  the  nature  of  the  most  simple 
exertion  of  this  power  of  matter  called  weight  or  gravity.  Bodies 
are  heavy — you  saw  that  in  the  case  of  water  when  I  placed  it  in 
the  balance.  Here  I  have  what  we  call  a  weight  [an  iron  half 
cwt.] — a  thing  called  a  weight,  because  in  it  the  exercise  of  that 
power  of  pressing  downwards  is  especially  used  for  the  purposes  of 
weighing ;  and  I  have  also  one  of  these  little  inflated  india-rubber 
bladders  which  are  very  beautiful  although  very  common  (most 
beautiful  things  are  common),  and  I  am  going  to  put  the  weight 
upon  it,  to  give  you  a  sort  of  illustration  of  the  downward  pres¬ 
sure  of  the  iron,  and  of  the  power  which  the  air  possesses  of  re¬ 
sisting  that  pressure  —  it  may  burst,  but  we  must  try  to  avoid 
that.  [During  the  last  few  observations  the  Lecturer  had  suc¬ 
ceeded  in  placing  the  half  cwt.  in  a  state  of  quiescence  upon  the 
inflated  india-rubber  ball,  which  consequently  assumed  a  shape 
very  much  resembling  a  flat  cheese  with  round  edges.]  There 
you  see  a  bubble  of  air  bearing  half  a  hundred  weight,  and  you 
must  conceive  for  yourselves  what  a  wonderful  power  there  must 
be  to  pull  this  weight  downwards,  to  sink  it  thus  in  the  ball  of  air. 

Let  me  now  give  you  another  illustration  of  this  power.  You 
know  what  a  pendulum  is.  I  have  one  here  {fig.  1.)  and  if  I  set 
it  swinging,  it  will  continue  to  swing  to  and  fro.  Now,  I  wonder 
whether  you  can  tell  me  why  that  body  oscillates  to  and  fro — 
that  pendulum  bob  as  it  is  sometimes  called.  Observe,  if  I  hold 
this  straight  stick  horizontally,  as  high  as  the  position  of  the  ball 
at  the  two  ends  of  its  journey,  you  see  that  the  ball  is  in  a  higher 
position  at  the  two  extremities  than  it  is  when  in  the  middle. 
Starting  from  one  end  of  the  stick,  the  ball  falls  towards  the 


centre,  and  then  rising  again  to  the  opposite  end,  it  constantly 
tries  to  fall  to  the  lowest  point,  swinging  and  vibrating  most 
beautifully,  and  with  wonderful  F;  r 

properties  in  other  respects — the  &' 

time  of  its  vibration  and  so  on — 
but  concerning  which  we  will 
not  now  trouble  ourselves. 

If  a  gold  leaf,  or  piece  of  thread, 
or  any  other  substance,  were 
hung  where  this  ball  is,  it  would 
swing  to  and  fro  in  the  same 
manner,  and  in  the  same  time 
too.  Do  not  be  startled  at  this 
statement ;  I  repeat,  in  the  same 
manner  and  in  the  same  time, 
and  you  will  see  by  and  by  how 
this  is.  Now,  that  power  which 
caused  the  water  to  descend  in 
the  balance  —  which  made  the 
iron  weight  press  upon  and  flatten  the  bubble  of  air — which 
caused  the  swinging  to  and  fro  of  the  pendulum,  that  power  is 
entirely  due  to  the  attraction  which  there  is  between  the  falling 
body  and  the  earth.  Let  us  be  slow  and  careful  to  comprehend 
this.  It  is  not  that  the  earth  has  any  particular  attraction  to¬ 
wards  bodies  which  fall  to  it,  but,  that  all  these  bodies  possess  an 
attraction,  every  one  towards  the  other.  It  is  not  that  the  earth 
has  any  special  power  which  these  balls  themselves  have  not,  for 
just  as  much  power  as  the  earth  has  to  attract  these  two  balls 
[dropping  two  ivory  balls]  just  so  much  power  have  they  in  pro¬ 
portion  to  their  bulks  to  draw  themselves  one  to  the  other ;  and  the 
only  reason  why  they  fall  so  quickly  to  the  earth  is  owing  to  its 
greater  size.  Now,  if  I  were  to  place  these  two  balls  near  to¬ 
gether,  I  should  not  be  able,  by  the  most  delicate  arrangement 
of  apparatus,  to  make  you,  or  myself,  sensible  that  these  balls 
did  attract  one  another ;  and  yet  we  know  that  such  is  the  case 
because  if,  instead  of  taking  a  small  ivory  ball,  we  take  a  moun¬ 
tain,  and  put  a  ball  like  this  near  it,  we  find  that,  owing  to  the 
vast  size  of  the  mountain  as  compared  with  the  billiard  ball,  the 
latter  is  drawn  slightly  towards  it ;  showing  clearly  that  an  attrac¬ 
tion  does  exist,  just  as  it  did  between  the  shellac  which  I  rubbed 
and  the  piece  of  paper  which  was  overturned  by  it. 

Now,  it  is  not  very  easy  to  make  these  things  quite  clear  at  the 
outset,  and  I  must  take  care  that  I  do  not  leave  anything  unex¬ 
plained  as  I  proceed,  and,  therefore,  I  must  make  you  clearly 
understand  that  all  bodies  are  attracted  to  the  earth,  or,  to  use 
a  more  learned  term,  gravitate.  You  will  not  mind  my  using  this 
word,  for  when  I  say  that  this  penny  piece  gravitates,  I  mean 
nothing  more  nor  less  than  that  it  falls  towards  the  earth,  and  if 
not  intercepted,  it  would  go  on  falling,  falling,  until  it  arrived  at 
what  we  call  the  centre  of  gravity  of  the  earth,  which  I  will  ex¬ 
plain  to  you  by  and  by. 

I  want  you,  now,  to  understand  that  this  property  of  gravitation 
is  never  lost,  that  every  substance  possesses  it,  that  there  is  never 
any  change  in  the  quantity  of  it ;  and,  first  of  all,  I  will  take  as 
illustration  a  piece  of  marble.  Now  this  marble  has  weight — as  you 
will  see  if  I  put  it  in  these  scales ;  it  weighs  the  balance  down,  and  if 
I  take  it  off,  the  balance  goes  back  again  and  resumes  its  equi¬ 
librium.  Now  I  can  decompose  this  marble  and  change  it,  in  the 
same  manner  as  I  can  change  ice  into  water  and  water  into  steam. 
I  can  convert  a  part  of  it  into  its  own  steam  easily,  and  show  you 
that  this  steam  from  the  marble  has  the  property  of  remaining  in 
the  same  place  at  common  temperatures,  which  water-steam  has 
not.  If  I  add  a  little  liquid  to  the  marble  and  decompose  it,  I 
get  that  which  you  see — [the  Lecturer  here  put  several  lumps 
of  marble  into  a  glass  jar,  and  poured  water  and  then  acid  over 
them  ;  the  carbonic  acid  immediately  commenced  to  escape  with 
considerable  effervescence] — the  appearance  of  boiling,  which  is 
only  the  separation  of  one  part  of  the  marble  from  another.  Now 
this  [marble]  steam,  and  that  [water]  steam,  and  all  other 
steams  gravitate  just  like  any  other  substance  does;  they  all  are 
attracted  the  one  towards  the  other,  and  all  fall  towards  the 
earth,  and  what  I  want  you  to  see  is  that  this  steam  gravitates. 
I  have  here  {fig  2.)  a  large  vessel  placed  upon  a  balance,  and  the 
moment  I  pour  this  steam  into  it  you  see  that,  the  steam  gravitates. 
Just  watch  the  index  and  see  whether  it  tilts  over  or  not.  [The 
lecturer  here  poured  the  carbonic  acid  out  of  the  glass  in  which  it 
was  being  generated  into  the  vessel  suspended  on  the  balance, 
when  the  gravitation  of  the  carbonic  acid  was  at  once  apparent]. 
Look  how  it  is  going  down.  How  pretty  that  is !  I  poured 
nothing  in  but  the  invisible  steam,  or  vapour,  or  gas  which  came 
from  the  marble,  but  you  see  that  part  of  the  marble,  although  it 
has  taken  the  shape  of  air,  still  gravitates  as  it  did  before.  Now, 
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will  it  weigh  down  that  hit  of  paper  ?  [Placing  a  piece  of  paper  in 
the  opposite  scale.]  Yes,  more  than  that ;  it  nearly  weighs  down 


this  bit  of  paper.  [Placing  another  piece  of  paper  in.]  So  that 
you  now  see  that  other  forms  of  matter  besides  solids  and  liquids 
tend  to  fall  to  the  earth ;  and,  therefore,  you  will  now  accept 
from  me  the  fact  that  all  things  gravitate,  whatever  may  be 
their  form  or  condition.  Now  here  is  another  chemical  test  which 
is  very  rapid.  [Some  of  the  carbonic  acid  was  poured  from  one 
vessel  into  another,  and  its  presence  in  the  latter  shown  by 
introducing  into  it  a  lighted  taper,  which  was  immediately  ex¬ 
tinguished.]  You  see  from  this  also  that  it  gravitates.  All 
these  experiments  show  you  that,  tried  by  the  balance,  tried 
by  pouring  it  like  water  from  one  vessel  to  another,  this  steam, 
or  vapour,  or  gas,  is  attracted  to  the  earth  just  like  other  things. 

Now  there  is  another  point  that  I  want  to  draw  your  attention 
to.  I  have  here  a  quantity  of  shot ;  each  one  of  these  falls  sepa¬ 
rately,  and  each  has  its  own  gravitating  power,  as  you  perceive 
when  I  let  them  fall  loosely  on  a  sheet  of  paper.  Now  if  I  put 
them  into  a  bottle  I  collect  them  together  as  one  mass,  and 
philosophers  have  discovered  that  there  is  a  certain  point  in 
the  middle  of  the  whole  collection  of  shots  that  may  be  consi¬ 
dered  as  the  one  point  in  which  all  their  gravitating  power  is  cen¬ 
tred,  and  that  point  they  call  the  centre  of  gravity ;  it  is  not  at  all 
a  bad  name,  and  rather  a  short  one — the  centre  of  gravity.  Now 
suppose  I  take  a  sheet  of  pasteboard,  or  any  other  thing  easily 
dealt  with,  and  suppose  I  run  a  bradawl  through  it  at  one  corner 
A  (fid*  3-)  and  Mr.  Anderson  holds  that  up  in  his  hand  before  us, 
and  I  then  take  a  piece  of  thread  and  an  ivory  ball,  and  hang 
that  upon  the  awl,  then  the  centre  of  gravity  of  both  the  paste¬ 
board  and  the  ball  and  string  are  as  near  as  they  can  get  to  the 
centre  of  the  earth ;  that  is  to  say,  the  whole  of  the  attracting 
power  of  the  earth  is,  as  it  were,  centred  in  a  single  point  of  the 
cardboard ;  and  this  point  is  exactly  below  the  point  of  suspen- 
pion.  All  I  have  to  do,  therefore,  is  to  draw  a  line  A  b,  corres¬ 
ponding  with  the  string,  and  we  shall  find  that  the  centre  of 
gravity  is  somewhere  in  that  line.  But  where  ?  To  find  that 
out  all  we  have  to  do  is  to  take  another  place  for  the  awl 
(.fig-  4-)>  hang  the  plumb-line,  and  make  the  same  experiment, 


and  there  [at  the  point  c]  is  the  centre  of  gravity— there  where 
the  two  lines  which  I  have  traced  cross  each  other ;  and  if  I  take 
that  pasteboard,  and  make  a  hole  with  the  bradawl  through  it 
at  that  point,  you  will  see  that  it  will  be  supported  in  any  posi¬ 
tion  in  which  it  may  be  placed.  Now,  knowing  that,  what  do  I 
do  when  I  try  to  stand  upon  one  leg.  Do  you  not  see  that  I  push 
myself  over  to  the  left  side,  and  quietly  take  up  the  right  leg,  and 
thus  bring  some  central  point  in  my  body  over  this  left  leg.  What 
is  that  point  which  I  throw  over  ?  You  will  know  at  once  that 
it  is  the  centre  of  gravity  —  that  point  in  me  in  which  the  whole 


gravitating  force  of  my  body  is  centred,  and  which  I  thus  bring 
in  a  line  over  my  foot. 

Now  I  have  here  a  toy,  which  I  happened  to  see  the  other 
day,  and  I  think  it  will  serve  to  illustrate  our  subject  very  well. 
That  toy  ought  to  lie  something  in  this  manner  {fig.  5.).  And 


it  would  do  so  if  it  were  uniform  in  substance ;  but  you  see  it 
does  not,  it  will  get  up  again.  And  now  philosophy  _comes  to 
0111  aid ;  and  I  am  perfectly  sure,  without  looking  inside  the 
figure,  that  there  is  some  arrangement  there  by  which  the  centre 
of  gravity  is  at  the 
lowest  point  when  the 
image  is  standing  up¬ 
right;  and  we  may 
be  certain  when  I  am 
tilting  it  over  (see 
fig.  6.)  that  I  am  lift¬ 
ing  up  the  centre  of 
gravity,  and  raising 
it  from  the  earth.  All 
this  is  effected  by  put¬ 
ting  a  piece  of  lead 
inside  the  lower  part 
of  the  image,  and 
making  the  base  of 
large  curvature,  and 
there  you  have  the 
whole  secret.  But 
what  will  happen  if  I 
try  to  make  the  figure 
stand  upon  a  sharp 
point?  You  observe 
I  must  get  that  point 
exactly  under  the  cen¬ 
tre  of  gravity  or  it 
will  fall  over  thus  [endeavouring  unsuccessfully  to  balance  it]  ; 
and  this  you  see  is  a  difficult  matter,  I  cannot  make  it  stand 
steadily ;  but  if  I  embarrass  this  poor  old  lady  with  a  world  of 
trouble,  and  hang  this  wire  with  bullets  at  each  end  about  her 
neck,  you  see  that  it  is  very  evident  that  owing  to  there  being 
those  two  balls  of  lead  hanging  down  on  each  side,  in  addition 
to  the  lead  inside,  I  have  lowered  the  centre  of  gravity,  and  now 
she  will  stand  upon  this  point  (fig.  7.);  and,  what  is  more  she 
proves  the  truth  of  our  philosophy  by  standing  sideways. 

I  remember  an  experiment  which  puzzled  me  very  much 
when  a  boy.  I  read  it 

•  -  -  -  Fig.  8. 


in  a  conjuring  book, 
and  this  was  how  the 
problem  was  put  to 
us  :  “How,”  as  the 
book  said,  “  how  to 
hang  a  pail  of  water, 
by  means  of  a  stick, 
upon  the  side  of  a 
table.”  Now  I  havq 
here  a  table,  a  piece 
of  stick,  and  a  pail, 

(fig.  8.),  and  the  pro¬ 
position  is  how  can 
that  pail  be  hung  to 
the  edge  of  this  table  ? 

It  is  to  be  done,  and 
can  you  at  all  anti¬ 
cipate  what  arrange¬ 
ment  I  shall  make  to  enable  me  to  succeed?  Why  this.  I  take 
a  stick,  and  put  it  in  the  pail  between  the  bottom  and  the 
horizontal  piece  of  wood,  and  thus  give  it  a  stiff  handle,  and  there 
it  is;  and  what  is  more,  the  more  water  I  put  into  the  pail  the 
better  it  will  hang.  It  is  very  true  that  before  1  quite  suc¬ 
ceeded  I  had  the  misfortune  to  push  the  bottoms  of  several  pails 
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out ;  but  here  it  is  hanging  firmly  (Jig.  9.),  and  you  now  see  how 
you  can  hang  up  the 
pail  in  the  way  which 
the  conjuring  books 
require. 

Again,  if  you  are 
really  so  inclined  (and 
I  dtp  hope  all  of  you 
are),  you  will  find  a 
great  deal  of  philo¬ 
sophy  in  this  [hold¬ 
ing  up  a  cork  and 
a  pointed  thin  stick 
about  a  foot  long]. 

Do  not  refer  to  your 
toy-books  and  say 
you  have  seen  that 
before.  Answer  me 
rather,  if  I  ask  you, 
have  you  understood 
it  before.  It  is  an  experiment  which  used  to  seem  very  wonderful 
to  me  when  I  wms  a  boy ;  I  used  to  take  a  piece  of  cork  (and  I 
remember,  I  thought  at  first  that  it  was  very  important  that  it 
should  be  cut  out  in  the  shape  of  a  man,  but  by  degrees  I  got  rid  of 
that  idea),  and  the  problem  was  to  balance  it  on  the  point  of  a 
stick.  Why,  you  see  I  only  have  to  stick  two  sharp-pointed  sticks 
on  each  side,  and  give  it  wings,  thus,  and  there  you  will  find  this 
beautiful  condition  fulfilled, 

I  want  now  to  bring  you  to 
another  point  —  all  bodies, 
whether  heavy  or  light,  fall 
to  the  earth  by  this  force 
which  we  call  gravity.  By 
observation  moreover  we  see 
that  bodies  do  not  occupy  the 
same  time  in  falling  :  I  think 
you  will  be  able  to  see  that 
this  piece  of  paper  and  that 
ivory  ball  fall  with  different 
velocities  to  the  table  [drop¬ 
ping  them]  ;  and  if  again  I 
take  a  feather  and  an  ivory 
ball,  and  let  them  fall,  you 
see  they  reach  the  table  or 
earth  at  different  times ;  that 
is  to  say,  the  ball  falls  faster 
than  the  feather.  Now,  that 
should  not  be  so,  for  all 
bodies  do  fall  equally  fast  to  the  earth.  There  are  one  or  two 
beautiful  points  included  in  that  statement.  First  of  all  it  is 
manifest  that  an  ounce,  or  a  pound,  ora  ton,  or  a  thousand  tons, 
all  fall  equally  fast,  no  one  faster  than  another :  here  are  two 
balls  of  lead,  a  very  light  one  and  a  very  heavy  one,  and  you 
perceive  they  both  fall  to  the  earth  in  the  same  time.  Now  if  I 
were  to  put  into  a  little  bag  a  number  of  these  balls  sufficient  to 
make  up  a  bulk  equal  to  the  large  one,  they  would  also  fall  in  the 
same  time ;  for  if  an  avalanche  falls,  the  rocks  and  mountains, 
snow  and  ice,  together  falling  towards  the  earth,  fall  with  the 
same  velocity,  whatever  be  their  size. 

I  cannot  take  a  better  illustration  of  this  than  that  of  gold  leaf, 
because  it  brings  before  us  the  reason  of  this  apparent  difference  in 
the  time  of  the  fall.  Here  is  a  piece  of  gold  leaf.  Now  if  I  take 
a  lump  of  gold  and  this  gold  leaf,  and  let  them  fall  through  the 
air  together,  you  see  that  the  lump  of  gold — the  sovereign,  or 
coin — will  fall  much  faster  than  the  gold  leaf.  But  why? 
They  are  both  gold,  whether  sovereign  or  gold  leaf.  Why 
should  they  not  fall  to  the  earth  with  the  same  quickness  ?  They 
would  do  so,  but  that  the  air  around  our  globe  interferes  very 
much  where  we  have  the  piece  of  gold  so  extended  and  enlarged 
as  to  offer  much  obstruction  on  falling  through  it.  I  will,  how¬ 
ever,  show  you  that  gold  leaf  does  fall  as  fast  when  the  resist¬ 
ance  of  the  air  is  excluded — for  if  I  take  a  piece  of  gold  leaf  and 
hang  it  in  the  centre  of  a  bottle,  so  that  the  gold,  and  the  bottle, 
and  the  air  within  shall  all  have  an  equal  chance  of  falling,  then 
the  gold  leaf  will  fall  as  fast  as  anything  else.  And  if  I  suspend 
the  bottle  containing  the  gold  leaf  to  a  string,  and  set  it  oscil¬ 
lating  like  a  pendulum,  I  may  make  it  vibrate  as  hard  as  I  please, 
and  the  gold  leaf  will  not  be  disturbed,  but  will  swing  as  steadily 
as  a  piece  of  iron  would  do ;  and  I  might  even  swing  it  round  my 
head  with  any  degree  of  force  and  it  would  remain  undisturbed. 
Ox%  I  can  try  another  kind  of  experiment : — if  I  raise  the  gold 
leaf  in  this  way  [pulling  the  bottle  up  to  the  ceiling  of  the 


theatre  by  means  of  a  cord  and  pulley,  and  then  suddenly  letting 
it  fall  to  within  a  few  inches  of  the  lecture  table],  and  allow  it  then 
to  fall  from  the  ceiling  downwards  (I  will  put  something  beneath 
to  catch  it  supposing  I  should  be  maladroit ),  you  will  perceive 
that  the  gold  leaf  is  not  in  the  least  disturbed.  The  resistance  of 
the  air  having  been  avoided,  the  glass  bottle  and  gold  leaf  all  fall 
in  exactly  the  same  time. 

Here  is  another  illustration: — I  have  hung  a  piece  of  gold 
leaf  in  the  upper  part  of  this  long  glass  vessel,  and  I  have  the 
means,  by  a  little  arrangement  at  the  top,  of  letting  the 
gold  leaf  loose.  Before  we  let  it  loose  we  will  remove  the  air 
by  means  of  an  air  pump,  and  while  that  is  being  done,  let  me 
show  you  another  experiment  of  the  same  kind.  Take  a  penny 
piece,  or  a  half  crown,  and  a  round  piece  of  paper  a  trifle  smaller  in 
diameter  than  the  coin,  and  try  them  side  by  side  to  see  whether 
they  fall  at  the  same  time  [dropping  them].  You  see  they  do  not 
— the  penny  piece  goes  down  first.  But,  now  place  this  paper  flat 
on  the  top  of  the  coin,  so  that  it  shall  not  meet  with  any  resistance 
from  the  air,  and  upon  then  dropping  them  you  see  they  do  both 
fall  in  the  same  time  [exhibiting  the  effect].  I  dare  say  if  I 
were  to  put  this  piece  of  gold  leaf,  instead  of  the  paper,  on  the  coin 
it  would  do  as  well.  It  is  very  difficult  to  lay  the  gold  leaf  so 
flat  that  the  air  shall  not  get  under  it  and  lift  it  up  in  falling,  and 
I  am  rather  doubtful  as  to  the  success  of  this,  because  the  gold  leaf 
is  puckery;  but  I  will  risk  the  experiment.  There  they  go 
together !  [letting  them  fall],  and  you  see  at  once  that  they  both 
reach  the  table  at  the  same  moment. 

We  have  now  the  air  pumped  out  of  the  vessel,  and  you  will 
perceive  that  the  gold  leaf  will  fall  as  quickly  in  this  vacuum  as 
the  coin  does  in  the  air.  I  am  now  going  to  let  it  loose,  and 
you  must  be  quick  to  see  how  rapidly  it  falls.  There !  [letting 
the  gold  loose]  there  it  is,  falling  as  gold  should  fall. 

I  am  sorry  to  see  our  time  for  parting  is  drawing  so  near.  As  I 
proceed  I  mean  to  put  upon  the  board  behind  me  certain  words 
so  as  to  recall  to  your  minds  what  we  have  already  examined ; 
and  I  put  the  word  Forces  above  all,  and  I  will  then  add  beneath 
the  names  of  the  special  forces  in  the  order  in  which  we  consider 
them ;  and  although  I  fear  that  I  have  not  sufficiently  pointed  out 
to  you  the  more  important  circumstances  connected  with  this  force 
of  Gravitation,  especially  the  law  which  governs  its  attraction 
(for  which,  I  think,  I  must  take  up  a  little  time  at  our  next 
meeting),  still  I  will  put  that  word  on  the  board,  and  I  hope  you 
will  now  remember  that  we  have  in  some  degree  considered  the 
force  of  gravitation — that  force  which  causes  all  bodies  to  attract 
each  other  when  they  are  at  sensible  distances  apart,  and  tends 
to  draw  them  together. 

{The  second  Lecture,  on  Gravitation  and  Cohesion,  will  be  given  next  Week.) 
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The  Manufacture  of  Photogenic  or  Hydrocarbon  Oils,  from 
Coal  and  other  Bituminous  substances  capable  of  supplying 
burning  fluids,  by  Thomas  Antisell,  M.D.  Professor  of 
Chemistry  in  the  Medical  department  of  Georgetown 
College,  D.C.  &c.  &c.  New  York :  D.  Appleton  &  Co. 
346  &  348  Broadway  ;  London:  16  Little  Britain.  1859. 

It  is  seldom,  indeed,  that  a  work  appears  on  any  subject 
more  opportunely  than  this.  At  the  present  moment,  when 
the  chief  part  of  the  globe  is  being  ransacked  to  find  bitu¬ 
mens,  shales,  and  coals  capable  of  yielding  illuminating  oils, 
when  patents  without  number  are  being  taken  out,  and 
schemes  equally  innumerable  are  being  devised  for  obtaining 
and  purifying  them ;  at  the  present  moment,  we  repeat,  the 
work  before  us  becomes  invaluable.  We  feel  this  so  strongly, 
that  we  believe  there  are  many  of  our  readers  who  will  thank 
us  for  quoting  the  headings  of  the  various  chapters  :  — 

I.  Introduction — History  of  the  Art. 

II.  On  the  Chemical  Composition  of  Bituminous  Coal,  Bitu¬ 
minous  Schist,  Native  Bitumens,  Peat,  and  Organic  Substances 
yielding  Photogenic  Oils. 

III.  On  the  General  Principles  involved  in  Destructive  Distil¬ 
lation  :  resulting  products  obtained. 

IV.  On  the  products  derived  from  the  Distillation  of  Bituminous 
Coal. 

Y.  On  the  products  derived  from  the  Distillation  of  Schists  and 
Natural  Bitumens. 

YI.  On  the  Distillation  of  Peat  and  Wood. 
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VII.  On  the  various  modes  of  applying  heat  in  the  process  of 

distilling  Photogenic  Oils. 

VIII.  General  Remarks  on  the  Commercial  Manufacture. — 

Synoptical  resume  of  patented  improvements  having  reference 

to  the  Distillation  of  Oils  from  Coals,  Bitumens,  and  Schists. 

1.  American  Patents. 

2.  European  Patents. 

From  the  above  table  of  contents,  it  is  evident  that  the 
work  before  us  contains  information  to  be  found  in  no  other. 
The  author  is  therefore  justified  in  stating  his  treatise  to  be 
the  first  monograph  published  on  the  art  of  distilling  oils  from 
minerals  containing  bitumen. 

The  historical  introduction  is  exceedingly  interesting.  It 
seems  that  the  production  of  oils  from  coal  was  first  observed 
during  the  first  half  of  the  eighteenth  century. 

“  The  discover}7-  of  the  production  of  oils  from  coal  appears  to 
date  as  far  back  as  the  time  of  Boyle,  when  the  experiments  of 
Dr.  Clayton  were  made  upon  the  inflammable  nature  of  the  dis¬ 
tillates  of  coal.  These  were  first  communicated  to  the  public  by 
the  Royal  Society  of  London  many  years  after,  in  1739.  ‘  First,’ 
says  he,  ‘  there  came  over  a  flegm,  then  a  black  oil ,  and  then 
likewise  a  spirit  (gas)  arose,  which  I  could  in  no  wise  condense.’ 
This  gas  was  such  a  matter  of  novelty  and  interest,  that  the  ap¬ 
pearance  or  nature  of  the  oil  was  overlooked;  and  Clayton’s 
experiments  were  wholly  directed  to  the  examination  of  the  gas, 
and  not  of  the  fluid  products.” 

Our  author,  a  little  further  on,  attributes  the  discovery  of 
naphthaline  to  Reichenbach ;  i  this  is  an  error,  naphthaline 
was,  unless  we  greatly  err,  first  noticed  some  years  before 
that  date,  by  an  English  chemist  named  Garden.  The 
latter  extracted  his  substance  from  coal  tar. 

It  is  said  that  the  celebrated  Dr.  Hope  of  Edinburgh, 
in  concluding  his  lecture  on  products  of  destructive  dis¬ 
tillation,  used  to  say  :  “  Dr.  Reichenbach,  gentlemen,  has 
also  discovered  in  wood  tar  a  number  of  substances,  such  as 
kreosote,  piccamar,  paraffine,  cedriret,  capnomore,  and  a  host 
of  others,  but  of  no  interest  or  importance  whatsoever.”  If 
Dr.  Hope  were  now  alive,  he  would  be  one  of  the  first  to 
admit  the  great  chemical  principle,  that  the  substances  at  one 
time  the  rarest  and  most  difficult  to  prepare,  are  at  another 
among  the  commonest  and  most  useful. 

The  important  observation  (first  made  known  by  Reichen¬ 
bach,  but  first  practically  worked  out  by  James  Young),  that 
bituminous  coal  on  distillation  yields  paraffine  oil,  has  led  to 
much  litigation  and  controversy.  On  this  subject  our  author 
has  the  following  remarks  :  — 

“  An  impression  has  taken  hold  of  tbe  American  manufacturing 
public  that  the  patent  of  James  Young  has  no  force,  as  it  was 
not  a  new  invention  at  the  date  of  the  patent;  and  from  the  un¬ 
favourable  effect  of  that  patent  upon  the  actual  manufacture  of 
coal  oils  in  this  country,  an  ill-feeling  has  been  produced  against 
it.  That  the  owners  of  this  patent  have  not  acted  wisely  by 
withholding  sales  and  licences  under  it  until  very  lately  is  to  be 
regretted;  but  that  it  was  a  bona  fide  improvement  in  an  art  at 
the  time  when  it  was  patented,  and  that  therefore  the  patent  was 
rightly  issued  in  this  country,  there  can  be  no  shadow  of  doubt 
in  the  mind  of  anyone  who  carefully  traces  the  steps  of  the  dis¬ 
covery  of  the  production  of  photogenic  oils  from  different  ma¬ 
terials.” 

Further,  with  reference  to  Mr.  Young’s  claims,  and  his 
successful  production  from  coal  of  oils  resembling  those  from 
bitumen,  we  have, 

“This  Mr.  Young  accomplished,  and  thereby  is  entitled  to  the 
merit  of  producing  oils  from  coal  by  distillation,  so  as  to  esta¬ 
blish  a  branch  of  industry ;  and  this  discovery  of  the  value  of 
coal  is  accorded  to  him  by  Reichenbach  himself.” 

A  propos  of  James  Young,  there  is  an  excellent  account  of 
Boghead  coal  and  its  products.  He  is,  however,  scarcely 
correct  in  the  saying  that 

“  When  distilled,  the  Boghead  coal  yields  several  products, 
among  which  the  absence  of  benzine  is  remarkable,  it  being  pre¬ 
sent  in  but  small  quantities  in  the  first  distillation.” 

It  is  true  that  Boghead  naphtha  does  not  contain  a  very 
large  quantity  of  benzole,  but  it  is  not  by  any  means  absent 
from  the  first  distillation.  In  fact,  the  proportion  is  con¬ 


siderable,  but  it  is  mixed  with  so  much  of  the  homologues  of 
olefiant  gas  and  the  alcohol  radicals,  that  it  does  not  show 
itself  so  plainly  as  in  the  distillate  from  ordinary  coal  tar. 

Our  author  is  always  to  be  depended  on  as  long  as  he 
confines  himself  to  practical  processes  and  accounts  of  inven¬ 
tions,  but  he  is  at  sea  at  once  when  he  attempts  to  grapple 
with  chemical  formulse  or  abstract  science.  He  quotes  with 
equal  confidence  the  results  obtained  twenty-five  years  ago 
and  those  of  to-day.  He  is  also  easily  led  away  by  those 
apparently  simple  relations  which  some  chemists  delight  in 
tracing  between  substances,  which  in  reality  are  by  no  means 
sufficiently  understood  to  allow  of  any  theories  being  erected 
upon  their  resemblances  to  other  bodies. 

For  example,  he  quotes  the  following  passage,  evidently 
regarding  it  as  sound  reasoning :  — 

“The  solid  bitumen  of  the  Dead  Sea  and  that  of  the  Tar  Lake 
of  Trinidad,  as  well  as  the  viscid  varieties  of  that  island,  as  also 
of  many  other  parts,  as  at  Bechelbronn,  in  France,  &c.  are  ap- 
p  irently  produced  from  the  oxidation  of  petroleum,  and  their 
composition  is  exhibited  in  the  following  formulas : — 

Naphtha  or  petroleum,  C20H16,  or  C40H32. 

Asphalt  or  bitumen,  C40H32O. 
which  manifests  this  derivation  in  a  striking  manner.” — Mus- 
pratt. 

Now  the  formula  of  naphtha  or  petroleum  is  notC20  H16  or 
C40  H32.  It  is  in  fact  an  excessively  complicated  mixture  of 
hydrocarbons,  some  of  which,  by  the  way,  are  so  difficult  of 
oxidation,  that  their  conversion  into  asphalt  by  any  ordinary 
reaction  is  absurd  and  impossible.  Moreover,  naphtha  or 
petroleum  consists  of  liquid  hydrocarbons,  which  it  would 
need  unlimited  faith  to  believe  would  yield  asphalt  by  oxida¬ 
tion.  Moreover,  there  is  no  guarantee  whatever  for  C40H32O 
being  the  formula  for  asphalt.  It  is  true  that  its  analysis 
may  have  yielded  numbers  agreeing  with  a  formula,  but  to 
analyse  a  complex  mixture,  and  give  the  numbers  which 
appear  to  agree  with  that  analysis  as  being  a  formula,  is  as 
absurd  as  the  proceeding  of  the  chemist,  who,  determining 
to  humbly  imitate  Frankenstein,  commenced  his  researches 
into  the  nature  of  animal  bodies,  by  making  a  combustion  of 
a  mouse,  dried  for  the  purpose  at  2120,  and  carefully  pul¬ 
verised  to  ensure  complete  mixture. 

Again,  at  p.  34,  speaking  of  the  products  of  the  distillation 
of  Rangoon  tar,  upon  the  examination  of  which  MM.  De  la 
Rue  and  Muller  have  been  engaged  for  some  years,  we 
have : — 

“The  liquid  having  tbe  lowest  specific  gravity,  and  which 
comes  out  first  by  distillation,  is  an  analogue  of  benzine,  and  has 
been  termed  Sherwoodole ;  it  has  analogous  properties  in  dissolving 
grease,  &c.  It  may  be  eliminated,  as  well  as  some  benzole, 
which  also  forms,  by  nitric  acid.” 

This  unhappy  paragraph  is  a  mass  of  absurdities.  In  the 
first  place,  what  are  we  to  say  of  chemistry  if  its  professors 
call  Sherwoodole  an  analogue  of  benzole,  because,  like  the 
latter,  it  dissolves  grease!  The  truth  is  that  the  liquid 
absurdly  called  “  Sherwoodole,”  is  not  in  any  way  an 
analogue  of  benzole,  but  a  mixture  of  benzole  and  its 
homologues  with  propyle,  butyle,  and  other  homologues  of 
methyle.  There  are  also  present  some  substances  with 
which  we  are  not,  as  yet,  sufficiently  acquainted  to  speak 
more  specifically.  "What  does  our  author  mean  in  the 
next  sentence  by  saying,  “  it,”  (Sherwoodole)  “  may  be 
eliminated  as  well  as  some  benzole,  which  also  forms,  by 
nitric  acid.”  Who  ever  “eliminated”  benzole  or  “Sher¬ 
woodole,”  by  nitric  acid?  Does  he,  by  first  speaking  of 
“  benzine,”  and  then  of  “benzole,”  in  almost  the  same  para¬ 
graph,  imagine  them  to  be  two  different  bodies?  What  does 
he  mean  by  “  which  also  forms  ”  ?  indeed,  does  he  mean  any¬ 
thing  ? 

It  is  really  painful  to  see  a  useful  book  deformed  in  this 
manner. 

Chapter  iv.  offers  a  great  contrast  to  that  we  have  just 
criticised.  There  is  much  information  in  it  of  a  kind  which 
must  be  invaluable  to  those  who  are  engaged  in  distilling 
coals  for  photogenic  purposes.  The  yield  per  ton  of  coke 
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tar,  ammonial  liquor  and  gas,  are  all  clearly  stated.  The 
products  of  the  distillation  of  the  tar  are  also  given  in  pho¬ 
togen,  solar  oil,  ammonia,  paraffine,  &c. 

Immediately  after  all  this  invaluable  information  come 
some  scientific  details  connected  with  the  constituents  of 
coal  tar,  and,  as  usual,  our  author  is  at  sea  directly.  Dr. 
Antisell  is  afflicted  with  original  ideas  on  chemical  ortho¬ 
graphy.  He  sometimes  uses,  and  sometimes  avoids,  the  e 
final,  without  any  rule  whatever.  Thus  we  have  in  the 
same  table  picoline  and  parvolin,  benzin  and  toluene.  At 
pages  52  and  53  we  repeatedly  have  the  word  paraffin,  hut 
at  p.  56  it  is  paraffine.  Quinoline  (chinoline)  our| author 
writes  quinoleine,  pyridine  he  writes  pyrrhedine,  for  pyrene, 
he  substitutes  pyrrhene.  At  pp.  70  and  71,  he  spells  them 
correctly.  According  to  Dr.  Antisell,  toluene  and  cumene 
are  “  highly  fluorescent.”  This  is  erroneous. 

We  are  told  at  p.  64.  that  carbolic  acid  “  may  be  supposed 
to  he  formed  from  benzole,  C12H6,  by  the  addition  of  two 
equivalents  of  oxygen.”  This  is  equally  successful  with 
the  author’s  theorising  generally. 

At  p.  65  we  are  told  that 

“  The  heavy  oil  contains  a  singular  organic  product,  first 
discovered  by  Dr.  Hofmann,  of  London,  and  called  by  him 
‘  kyanol,’  or  ‘  aniline,’  which  possesses  the  property  of  giving, 
with  bleaching  powder,  nitric  acid,  and  other  reagents,  a  mag¬ 
nificent  blue  colour.” 

Until  now,  we  always  fancied  that  aniline  was  first  formed 
from  indigo  by  Fritszche,  and  named  by  him  from  “  anil,”  an 
Indian  word  for  the  indigo  plant.  We  write  from  memory, 
and  are  unable  at  the  present  moment  to  refer  to  our  library, 
but  we  also  believed  that  Runge  was  the  first  to  find  aniline 
in  coal  tar,  and  that  he  called  it  “  kyanol.”  Every  one 
knows  or  ought  know,  the  superb  researches  of  Hofmann  on 
aniline,  and  that  he  has  done  far  more  for  its  history  and  that 
of  organic  alkaloids  generally  than  any  other  chemist.  He 
would  be  the  first  to  repudiate  the  discovery  of  the  base  in 
question. 

There  is  an  absurd  blunder  also  at  p.  69.  To  explain  it, 
it  must  be  premised  that  at  p.  27,  Greville  Williams’s  re¬ 
searches  on  the  production  of  the  alcohol  radicals,  or  isomeric 
bodies,  from  Boghead  coal,  are  mentioned ;  the  boiling  points 
and  specific  gravities,  &c.  being  given  in  a  table.  Now  at 
p.  69  Williams’s  results  are  again  quoted,  but  the  products 
are  stated  to  be  obtained  by  distilling  paraffine,  and  the 
investigation  is  attributed  to  Dr.  Anderson.  How  the  author 
fell  into  this  error,  is  not  easy  to  see.  Moreover,  paraffine 
when  pure  distils  almost  entirely  without  decomposition. 

Chapter  v.,  although  not  absolutely  free  from  error  is 
exceedingly  valuable,  because  it  contains  a  mass  of  informa¬ 
tion  upon  the  yield  of  oils,  &e.  from  a  great  number  of  shales, 
bitumens,  and  asphalts. 

Chapter  vi.  is  also  useful,  and  generally  very  correct. 

Chapter  vii.  is  on  “  methods  of  applying  heat.”  Here  the 
author  is  at  home  with  his  work,  and  the  information  is  of  a 
most  practical  and  important  kind.  We  will  quote  the 
following  as  a  sample  of  what  the  author  can  do :  — 

“  Paraffine  is  not  produced  in  tars  of  gasworks  where  a  high 
cherry-red  heat  has  been  used ;  it  is  naphthaline  which  is  the 
waxy  solid  found.  At  low-red  heats  it  begins  to  be  produced  ; 
while  paraffine  is  evolved  at  temperatures  beginning  at  3500,  and 
running  up  to  a  very  low-red  heat,  not  visible  in  the  day-time. 
This,  then,  is  the  range  of  temperature  within  which  the  manu  ¬ 
facture  must  be  conducted.  I’ouillet  has  given  the  following 
table  of  temperatures,  which  will  serve  as  an  index  to  the  proper 
understanding  of  this  subject : — 


Incipient  redness  .... 

•  5*5° 

Dull  redness . 

.  7000 

Cherry-red,  commencing 

.  .  8oo° 

„  brighter 

.  .  9000 

„  full  .... 

.  10000 

Dark  yellow-red  .... 

.  .  11000 

Bright  ignition  .... 

.  .  1200° 

White  heat . 

.  .  1400° 

Dazzling  white  heat 

.  .  1600° 

The  range  desirable  for  manufacturing  gas  lies  between  8oo°  and 


10000.  That  for  the  manufacture  of  oils  terminates  where  that 
of  gas  manufacture  begins ;  and  perhaps  the  most  efficient  tem¬ 
perature  is  that  which  does  not  exceed  7000.” 

In  this  chapter  there  is  a  vast  amount  of  information  upon 
the  form  and  materials  of  the  retorts,  &c.  for  distilling  coals, 
shales,  &c. 

Chapter  viii.  is  equally  practical  and  useful.  We  have 
numerous  processes  for  the  preparation  and  purification  of 
photogenic  oils,  we  then  have  the  American  localities  of 
manufacture,  followed  by  a  list  of  American  and  European 
patents. 

To  sum  up  :  Dr.  Antisell’s  work  is  indispensable  to  all 
who  are  engaged  in  manufacturing  photogenic  oils  ;  but,  as 
we  said  before,  although  his  practical  information  is  exten¬ 
sive  and  accurate,  his  scientific  knowledge  (at  least  as  far  as 
organic  chemistry  is  concerned)  is  below  par. 


The  Mineral  Springs  of  Vichy ;  a  Sketch  of  their  Chemical 

and  Physical  Characters,  §r.  by  A.  B.  Granville,  M.D., 

F.R.S.,  Author  of  the  Spas  of  Germany,  fyc.  Sfc. 

Churchill:  1859. 

As  men  condemned  to  good  health  and  perpetual  hard 
work  we  have  often  thought  how  pleasant  it  must  be  to  be 
an  invalid  in  easy  circumstances :  not  to  be  very  ill,  not  to 
be  racked  with  gout,  pinioned  with  rheumatism,  or  made 
unutterably  miserable  with  dyspepsia  ;  but  only  to  have  just 
so  much  no  physician  knows  what,  as  to  justify  a  man  in 
thinking  only  of  himself,  as  to  call  out  the  sympathies  of 
good-natured  friends,  and  before  all,  as  to  afford  a  reasonable 
excuse  for  an  extended  round  of  visits  to  those  agreeable 
resorts  of  beauty,  fashion,  hypochondriacism,  and  rascality, 
the  continental  watering  places.  Under  such  circumstances, 
next  June  would  certainly  find  us  en  route  for  Vichy,  with 
Dr.  Granville’s  book  in  our  portmanteau.  But  as  it  is  all  we 
can  concern  ourselves  about  is  the  water  the  visitors  drink 
and  bathe  in  there. 

Vichy  is  situated  in  the  valley  of  the  Allier,  about  250 
miles  from  Paris,  and  almost  in  the  centre  of  France.  It 
has  been  celebrated  as  a  spa  from  the  time  of  the  Romans, 
and  Dr.  Granville  conjectures  that  “  the  Csesar  may  have 
degusted  of  the  springs  as  he  crossed  the  bridge  over  the 
Allier  on  his  return  from  the  siege  of  Gergovia.”  ,  Since 
then,  after  passing  through  many  vicissitudes,  it  has  become 
the  most  popular  mineral  spa  in  France. 

The  geological  features  of  the  neighbourhood  consist  of 
granitic  and  sienitic  rocks  on  which  repose  carboniferous 
limestone,  travertine,  and  tufa.  Through  these  the  mineral 
waters  surge  in  all  directions,  impregnating  the  entire  mass 
of  the  lacustrine  deposits,  and  forming  calcarceous  concre¬ 
tions,  and  especially  fibrous  arragonite  in  the  moveable 
alluvial  soil. 

Although  according  to  some  authors  there  are  sixteen 
different  springs  in  Vichy  and  its  neighbourhood,  some  at  a 
considerable  distance  from  others,  yet  the  chemical  com¬ 
position  of  the  waters  is  almost  identical,  indicating  a 
common  origin  for  all.  The  temperature  of  the  waters 
varies  from  1130  F.  to  6o°  F.,  the  difference  being  accounted 
for  by  the  size  of  the  streams  and  the  distance  they  travel 
from  the  common  source  before  they  reach  the  surface. 

The  predominating  ingredient  in  Vichy  water  is  bicar¬ 
bonate  of  soda,  this  salt  forming  29-28  out  of  38-75  grains 
of  the  solid  elements  which  exist  in  1 6  ounces  of  the  water. 
The  next  is  the  free  carbonic  acid  which  amounts  to  15-21 
cubic  inches  in  the  same  quantity  of  water.  Besides  these, 
the  water  contains  the  sulphate,  phosphate,  arseniate,  and 
borate  of  soda,  chloride  of  sodium,  carbonates  of  potash, 
magnesia,  strontia,  lime,  iron,  and  manganese,  silica,  and 
according  to  some  traces  of  iodine,  bromine,  lithia  and 
alumina.  The  quantity  of  arsenic  however  need  not  frighten 
any  one  from  drinking  Vichy  water,  inasmuch  as  the  max¬ 
imum  quantity  found  has  not  exceeded  one-thousandth  part 
of  a  grain  in  a  pint  of  the  water. 
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Into  the  question  “  What  are  Vichy  waters  good  for  ?  ”  it 
is  no  business  of  ours  to  enter.  All  we  can  say  is,  that  for 
gout  and  dyspepsia  they  would  appear  to  he  specifics.  But 
let  incautious  drinkers  beware.  At  times  they  are  of 
laborious  digestion  and  produce  un  ballonnement  du  ventre, 
which  always  indicates  an  approaching  thunder-storm, — a 
rather  inconvenient  weather  instrument  as  Dr.  Granville 
remarks. 

“  According  to  the  estimate  published  by  M.  Bouquet,  the  total 
amount  of  mineral  water  brought  to  the  surface  by  the  different 
sources  of  Vichy  and  its  neighbourhood  is  62,050,000  gallons  an¬ 
nually,  which  yield  a  produce  of  solid  matter  equal  to  3,401,240 
pounds  in  weight,  of  which  quantity  2,244,750  pounds  are  car¬ 
bonate  of  soda.  This  quantity  of  mineral  water  is  accompanied 
by  an  escape  of  free  carbonic  acid  equal  to  2,279,790  pounds, 
representing  621,760  pounds  of  pure  carbon.” 

Dr.  Parkin  says  they  have  never  had  outbreaks  of  epi¬ 
demics  at  Vichy. 

As  an  alkaline  source  Vichy  has  a  superior  rival  in  France 
itself,  for  at  Val,  in  the  Ardeche,  16  ounces  of  the  water 
contain  58-24  grains  of  crystallised  carbonate  of  soda. 

The  greater  part  of  the  water  at  Vichy  is  allowed  to  flow 
away  into  the  Allier,  but  a  part  is  evaporated  down  to  obtain 
theVichy  salts,  of  which  pastilles  and  some  other  preparations, 
and  even  confectionary  are  made  ;  the  manufacture  of  a  very 
fine  bicarbonate  of  soda  is  also  carried  on.  The  water  is 
concentrated  by  evaporation,  and  is  then  drawn  off  into  thick 
earthen  vessels,  in  which  the  carbonate  of  soda  soon  forms 
large  transparent  crystals.  These  are  exposed  to  an  atmo¬ 
sphere  of  carbonic  acid,  obtained  from  one  of  the  natural 
sources,  by  which  the  crystals  are  converted  into  the  bicar¬ 
bonate. 

Of  life  in  Vichy  Dr.  Granville  gives  a  very  enticing 
account.  The  hotels  are  good  and  not  dear.  The  visitors 
are  free  and  sociable.  Strauss  comes  with  his  band  for  a 
couple  of  months,  and  when  he  leaves  in  September,  the 
visitors  all  depart  too,  and  Vichy  puts  up  its  shutters  until 
the  following  May. 

Interesting  as  we  have  found  Dr.  Granville’s  book,  we 
cannot  help  expressing  a  hope  that  when  -he  writes  again  he 
may  find  time  to  correct  his  proofs.  The  misprints  are  very 
numerous ;  but  with  all  these  drawbacks  the  book  is  full  of 
useful  information  for  every  one  who  is  [anxious  to  know 
anything  of  Vichy  or  its  waters. 


Improvements  in  dyeing  cotton ,  wool ,  silk,  flax,  and  other 
fibrous  materials  or  fabrics.  N.  A.  Grumel,  Paris,  1859. 

The  inventor  obtains  a  fast  black  dye,  and  all  the  shades 
thereof,  by  the  use  of  extract  of  logwood,  bichromate  of 
potash,  and  crystallised  soda.  The  process  is  as  follows  :  a 
bath  is  made  by  dissolving  1  pound  of  extract  of  logwood  in 
3|  pints  of  warm  water.  The  cotton  or  other  material  is 
plunged  into  this  bath,  and  is  then  wrung  and  dried  by  ex¬ 
posure  to  the  atmosphere.  After  being  thoroughly  dried,  it 
is  plunged  into  a  second  bath  prepared  by  dissolving  |  lb. 
of  bichromate  of  potash,  and  ^  lb.  of  crystallised  soda,  in 
3!  pints  of  water.  After  immersion  in  this  bath,  the  cotton 
is  wrung  or  pressed,  and  completed  in  the  ordinary  manner. 
The  strength  of  the  baths  must  be  maintained  by  regular 
additions  of  the  ingredients.  When  a  fabric  contains  a 
mixture  of  cotton,  silk,  and  wool,  it  is  first  plunged  into  a 
boiling  bath  of  campeachy  wood,  and  afterwards  into  a  bath, 
at  the  same  degree  of  heat,  containing  §  sulphate  of  copper, 
and  |  bichromate  of  potash.  Fabrics  composed  entirely  of 
wool  are  treated  in  a  similar  manner. 


Treating  Straw  for  Paper ;  American  Patent. 

An  improvement  in  treating  straw  for  making  a  superior 
quality  of  paper  has  just  been  secured  by  letters  patent  to 
R.  H.  Collyer,  and  his  process  may  be  of  some  importance. 


The  straw  is  first  soaked  or  boiled  in  water  to  render  it  soft, 
then  it  is  subjected  to  a  cutting  action  and  also  to  a  grinding 
machine.  This  latter  operation  seems  to  be  the  improved 
feature.  The  straw  is  rubbed  between  grinding  surfaces  until 
every  knot  is  crushed  and  made  into  impalpable  pulp.  In  this 
finely  subdivided  state,  the  pulp  is  boiled  in  a  strong  caustic 
alkali,  which  dissolves  all  the  silex  (hard  specks),  and  it  is 
then  reduced  to  a  fine  condition.  The  next  process  is  that  of 
bleaching,  which  is  done  by  steeping  it  in  solution  of  chloride 
of  lime,  in  the  usual  way,  the  finishing  steep  being  a  weak 
sour  of  sulphuric  acid,  after  which  it  is  washed  and  beat  up 
into  the  proper  consistency,  to  be  laid  into  webs  in  the  machine. 


CORRESPONDENCE. 


Poisoning  by  Mistake. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Every  now  and  then  the  public  are  alarmed  and  drug¬ 
gists  are  scandalised  by  a  case  of  accidental  poisoning,  or 
poisoning  by  mistake.  A  customer  applying  for  tincture  of 
rhubarb  is  served  with  tincture  of  opium,  or  a  black  draught 
bottle  is  filled  up  with  liquor  opii,  or  as  in  the  case  com¬ 
mented  on  in  your  leader  last  week,  some  one  wanting 
chrome  yellow  is  sold  orpiment,  or  some  other  unaccount¬ 
able  blunder  is  made  which  sometimes  ends  in  death  of  the 
customer  and  the  ruin  of  the  druggist.  It  may  seem  imper¬ 
tinent  in  me,  but  yet  as  having  had  a  large  establishment  for 
many  years  without  a  case  of  the  kind  I  have  mentioned 
having  happened  to  me,  I  feel  inclined  to  give  my  fellow 
druggists  a  few  words  of  advice  on  the  arrangement  of  our 
bottles  on  the  shelves.  My  remarks  will  not  apply  to  the 
dispensing  department,  for  it  must  be  allowed  that  few  acci¬ 
dents  happen  in  that.  It  is  in  the  retail  that  these  dreadful 
blunders  usually  occur,  and  it  seems  to  me  that  it  must 
happen  in  consequence  of  poisonous  remedies  being  kept  in 
the  same  sized  bottles  and  in  close  promimity  to  other  medi¬ 
cines  of  a  similar  appearance  which  are  not  poisonous.  Now 
this  is  what  I  endeavour  to  avoid  in  the  arrangement  of  my 
shelves.  I  keep  tinct.  opii  in  a  smaller  bottle  and  on  another 
shelf  than  tinct.  rhei.  The  trouble  of  filling  once  or  twice 
oftener  is  quite  compensated  for  by  safety  ensured.  Another 
mistake  made  recently  was  selling  sulphate  of  zinc  for  sul¬ 
phate  of  magnesia.  This  perhaps  occurred  from  a  bad 
system  of  labelling,  of  which  I  have  complained  in  other 
places.  I  always  had  the  principal  word  written  at  as  great 
a  length  as  possible — zinci  s.  magnes.  s.  for  instance.  Nei¬ 
ther  salt  is  likely  to  be  mistaken  for  another  salt  of  the  same 
base  ;  but  if  half  or  more  than  half  the  label  was  taken  up 
by  sulph.  or  sulphas,  it  is  possible  that  that  word  only  might 
be  seen,  and  as  the  salts  do  somewhat  resemble  one  another, 
the  one  might  be  taken  for  the  other.  But  this  could  never 
happen  except  with  criminal  carelessness  if  bottles  were 
labelled  as  I  suggest.  I  might  write  a  good  deal  more  to  the 
same  purpose,  but  I  am  sure  I  should  only  be  writing 
thoughts  which  have  at  times  occurred  to  every  one  of  my 
fellow  druggists  who  have  thought  on  the  subject. 

*  *  *  * 


Chemical  Notices  from  foreign  sources,  by  Dr.  T.  L.  Phipson. 

1.  MINERAL  CHEMISTRY. 

Phenomena  of  Oxidation. — We  have  another  long  paper 
by  M.  Kuhlmann 1  on  certain  phenomena  of  oxidation  by 
means  of  oxides  of  iron,  manganese,  and  various  salts.  These 
phenomena  of  oxidation  by  the  influence  of  a  third  substance, 
have  been  already  explained  by  the  writer  of  this  article  in 
his  memoir  “  Sur  la  Force  Catalytique,  Sfc.”  to  which  the  So- 


1  Comptes-Remius,  Dec.  19,  1859. 
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cidte  Hollandaise  des  Sciences,  of  Haarlem,  awarded  its  gold 
medalin  1858.  If  M.  Kuhlmann  imagines  he  has  brought 
out  a  new  theory  he  is  mistaken  ;  many  examples  of  oxidation 
by  the  influence  of  a  third  body  were  mentioned  in  the  memoir 
just  cited  and  reported  to  the  combustion  of  hydrogen  by 
oxygen  under  the  influence  of  platinum. 

Nor  are  the  facts  exposed  by  M.  Kuhlmann  essentially 
new.  Thus,  M.  Chevreul  was  the  first  to  notice  that 
sulphate  of  lime  gave  oxygen  to  putrescent  matter,  and 
became  sulphide  of  calcium.  Liebig,  in  the  introduction  to 
his  Organic  Chemistry  has  mentioned  the  fact  of  iron  pyrites 
found  crystallised  in  cubes  upon  the  decayed  roots  of  trees 
which  have  remained  for  some  time]  in  water  containing  a 
small  quantity  of  sulphate  of  iron. 

On  the  production  of  rust  upon  a  piece  of  iron,  M.  Kuhl¬ 
mann  says  :  “  As  soon  as  a  spot  of  rust  is  formed  upon  the 
iron  the  metal  is  successively  eaten  away,  because  those  parts 
which  are  immediately  in  contact  with  the  rust  are  oxidised 
at  the  expense  of  its  oxygen  ;  afterwards  the  rust  takes  back 
from  the  air  the  oxygen  it  has  lost,”  and  so  the  oxidation 
continues.  But  we  should  like  to  be  told  how  the  spot  of 
rust  is  formed  in  the  first  instance!  M.  Herve-Mangon 2 
explains  the  part  played  by  peroxide  of  iron  in  nature 3 
rather  differently.  According  to  the  author  this  peroxide  is 
not  immediately  reduced  to  protoxide  by  the  organic  matter 
in  the  soil,  but  combines  with  a  certain  acid  (which  he 
supposes  to  be  the  crenic  acid  of  Berzelius)  to  form  an 
insoluble  salt  of  peroxide  of  iron.  This  salt  when  not  exposed 
to  the  air  passes  to  the  state  of  protosalt,  i.  e.  the  acid  it  con¬ 
tains  reduces  the  peroxide  of  iron  to  protoxide,  and  the  new 
protoxide  salt  formed  is  soluble  in  water.  If  a  drainage  tube 
obstructed  with  an  insoluble  ochreous  deposit,  be  filled  with 
water  and  closed  at  both  ends,  the  insoluble  salt  of  peroxide 
of  iron  which  forms  the  ochreous  deposit  disappears,  is 
replaced  by  a  soluble  protoxide  salt  which  can  easily  be 
washed  out  of  the  tube.  And  when  the  protoxide  salt  in 
question  is  in  contact  with  the  atmosphere,  the  ochreous 
deposit  is  formed  anew. 

Decomposition  of  Sulphate  of  Zinc. - M.  Persoz  4  Start¬ 

ing  from  the  formula  :  ZnO,S03  +  NaCl  =  Na0,S03  +  ZnCl, 
imagined  that  by  heating  a  mixture  of  sulphate  of  zinc  and 
chloride  of  sodium,  he  would  be  able  to  obtain  chloride  of 
zinc  which,  either  anhydrous  or  in  solution,  is  susceptible  of 
many  useful  applications  in  the  arts,  & c.  But  he  finds  it 
far  better  to  employ  a  mixture  of  one  equivalent  of  sulphate 
of  zinc,  and  one  equivalent  of  chloride  of  calcium,  because  the 
volatility  of  the  chloride  of  zinc  and  the  infusibility  of  the 
sulphate  of  lime  formed  render  the  double  decomposition 
more  efficacious.  The  chloride  formed  is  not  altogether 
volatilised;  |th,  or  thereabouts,  remains  in  the  retort  with 
the  sulphate  of  lime,  but  can  be  easily  extracted  by  water,  so 
that  by  this  method  the  whole  of  the  sulphate  of  zinc  can  be 
transformed  into  chloride,  and  thus  may  be  utilised  the  large 
quantities  of  sulphate  of  zinc  produced  every  year  in  galvanic 
piles. 

Aualysis  of  Boracite. —  H.  Rose  found  in  1858  that 
boracite  contains  chlorine  as  an  essential  element  in  its  com¬ 
position  ;  the  same  fact  had  been  already  made  known  by 
M.  Ludwig  for  Stassfurtite  (a  mineral  from  Stassfurth),  and 
confirmed  anew  by  M.  Heintz,  who  established  for  the  last 
named  mineral  the  formula : 


Chlorine  . 
Magnesium 

Magnesia  . 
Protoxide  of  iron 
Boracic  acid 
Water 


Boracite. 

Stassiurtite. 

8-15 

8-02 

275 

271 

25-24 

26-15 

1  59 

0-40 

6291 

60-75  (by 

°'55 

*’95 

101*19 

99-98 

The  formula  deduced  from  these  numbers  for  boracite  is  : 
a(3MgO.  4B03)+MgCl. 

It  only  differs  from  Stassfurtite  then  by  1  equivalent  of 
water. 


II.  ORGANIC  CHEMISTRY. 


Action  of  Baryta  on  Suberic  Acid. . —  M.  Alfred  Riche 
has  shown 6  that  when  suberic  acid  is  heated  with  an  excess 
of  bayrta,  a  peculiar  carburetted  hydrogen  distils.  This  sub¬ 
stance  boils  at +76°  (Centigrade),  its  analysis  leads  to  the 
formula  C12H14,  corresponding  to  four  volumes  of  vapour. 
Its  formation  may  be  thus  explained  : 

C16H12Oe,  2HO  +  4  Ba0  =  C12H14  +  4(Ba0.C02) 

Suberic  acid  +  baryta  =  hydrocarbon  +  carbonate  of  baryta. 

This  new  hydrocarbon  is  insoluble  in  water,  soluble  in 
alcohol  and  ether.  Its  odour  is  rather  aromatic,  it  takes  fire 
easily  and  burns  with  a  bright  flame  bordered  with  blue. 
The  author  has  not  yet  decided  where  this  new  substance 
must  be  classed. 

Butyric  Acid.  —  Butyric  acid  is  formed  in  a  great 
number  of  circumstances, — in  rancid  butter,  by  the  prolonged 
fermentation  of  starch,  sugar,  &c.  M.  Pelouze  has  found  it 
in  the  excrements  of  man;  it  has  been  also  recognised  in  sour 
soup  and  broth,  and  it  is  probably  to  butyric  acid  that  is 
owing  the  nauseous  taste  of  decomposed  fruits,  such  as 
strawberries,  &c.  In  this  case  the  fruit  has  a  taste  of  bad 
butter. 

M.  Isidore  Pierre  formerly  demonstrated  the  presence  of 
butyric  acid  in  bad  cider,  which  had  occasioned  various 
accidents  to  those  who  drunk  it.  The  same  savant7  has 
lately  shown  that  this  acid  is  likewise  present  in  the  fer¬ 
mented  juice  of  frozen  beetroot.  This  beetroot  was  on  a 
heap  of  manure,  which,  together  with  a  1  ittle  flood  of  water 
that  was  close  by,  likewise  contained  butyric  acid.  This 
water  having  been  drunk  by  some  horses  occasioned  illness. 
The  butyric  acid  was  found  in  these  cases  combined  as  a 
salt.  M.  Pierre’s  researches  took  place  at  Caen ;  he  affirms, 
however,  that  MM.  Yerdeil  and  Risler  have  found  butyric 
acid  in  manure  and  in  the  soil  of  the  Agronomical  Institute 
of  Versailles. 

Essence  of  Cloves —  Professor  Boettger 8  has  made  the 
following  curious  observations.  When  dry  oxide  of  silver 
is  damped  with  essence  of  cloves,  the  mixture  takes  fire 
spontaneously  and  the  oxide  is  reduced  to  the  metallic  state. 
The  same  takes  place  with  peroxide  of  silver  obtained  by 
electricity,  and  with  oxide  of  gold.  With  peroxide  of  lead 
and  chloride  of  lime  the  essence  becomes  heated  and  evolves 
smoke.  It  has  no  action  upon  permanganate  of  potash  or 
on  oxide  of  mercury.  The  hydrocarbon  oils  that  this 
essence  contains  when  separated  from  the  eugenic  acid  it 
also  contains,  do  not  act  upon  the  above  substances  in  the 
same  intense  manner. 


2(3MgO.  4B03)  +  MgCl,  HO. 

M.  Potyka  has  more  recently  examined  these  two 
minerals.  When  both  washed  until  the  water  which  passes 
no  longer  precipitates  with  nitrate  of  silver,  or  with  chloride 
of  barium,  and  then  dried  at  ioo°  (Centigrade),  they  give 
the  following  composition  :  — 


2  Comptes-Rendus,  Aoht,  1859. 

3  See  M.  Kuhlmann’s  first  paper  in  Chemical  News,  vol.  i.  No.  2, 
Dec.  17, 1859. 

4  Cosmos,  Nov.  1859.  j  8  Pogg.  Ann.  cvii.  p.  4?J< 


III.  CHEMICAL  ANALYSIS. 

Determination  of  Nitrogen  by  Volume.  —  In  organic 
analysis  when  nitrogen  is  determined  by  volume,  any  sub¬ 
stance  in  the  combustion  tube  capable  of  reducing  carbonic 
acid  to  oxide  of  carbon  becomes  at  once  a  source  of  error.  It 
has  been  asked  lately,  whether  the  copper  which  in  these  de¬ 
terminations  is  placed  in  the  fore  part  of  the  tube  is  not  capable 
of  reducing  carbonic  acid.  M.  Limpricht  having  announced 
that  such  was  indeed  the  case,  that  carbonic  oxide  was  pro- 


6  Comptes-Rendus ,  Aoht,  1859.  7  Comptes-Rendus,  xlix.  p.  286. 

8  Journ.fiir  Praktische  Chemie ,  xxxvi.  p.  241, 
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duced  at  a  dark  red  heat,  thereby  throwing  a  doubt  upon  the 
exactness  of  nitrogen  determinations  by  this  method,  M.  Perrot 
undertook  some  experiments,9  and  showed  that  copper 
reduced  by  hydrogen,  as  employed  by  M.  Limpricht,  had  no 
reductive  action  upon  carbonic  acid,  but  that  if  a  very  slight 
quantity  of  brass  were  present,  or  iron,  the  carbonic  acid  is 
reduced  easily.  The  copper  used  in  M.  Perrot’s  experiments, 
was  obtained  by  roasting  copper  turnings,  and  then  reducing 
them  by  hydrogen. 

M.  Schrotter 10  has  made  the  following  experiments  upon 
the  same  subject. 

1.  Small  bands  of  pure  copper,  obtained  by  rolling  out 
copper  wire,  do  not  decompose  carbonic  acid  at  a  red  heat. 

2.  Copper  turnings  roasted  and  then  reduced  by  hydrogen 
do  not  decompose  carbonic  acid  at  red  heat,  if  the  hydrogen 
has  been  thoroughly  expelled  by  a  current  of  cold  air. 

3.  Copper,  obtained  by  reducing  copper  oxide,  reduces 
carbonic  acid  at  a  red  heat. 

M.  Schrotter  supposes,  therefore,  that  in  M.  Limpricht’s 
experiments  hydrogen  was  present  in  the  copper  employed. 
M.  Perrot  is  of  opinion  that  M.  Limpricht’s  copper  contained 
a  little  iron  or  zinc.  However,  that  may  be,  the  experiments 
alluded  to  show  us  how  very  particular  we  should  be,  in 
nitrogen  determinations  by  volume,  that  the  copper  employed 
be  chemically  pure. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Specific  Gravity  as  a  Test  of  the  value  of  Gold  Alloys. - 

Sin,— Having  lately  turned  my  attention  to  estimating  the 
amount  of  gold  in  gold  chains,  necklaces,  &c.  by  means  of  their 
specific  gravities,  I  have  been  stopped  in  the  inquiry  by  a  query, 
which  probably  some  of  the  readers  of  the  Chemical  News  can 
solve.  It  is  as  follows: — “Has  an  alloy  of  gold  a  specific 
gravity  the  mean  of  its  constituents,  and  if  not,  how  may 
it  be  obtained  ?  ”  If  I  err  not,  silver,  copper  and  zinc  are  all  the 
alloys  found  in  gold  articles.  Such  being  the  case,  should  the 
subject  be  a  little  more  investigated,  I  have  no  doubt  we  shall 
be  soon  able  to  put  buyers  of  jewellery  in  possession  of  a  simple 
means  of  ascertaining  the  value  of  their  purchases.  This  will 
certainly  check  in  great  measure  the  impositions  which  I 
believe  are  constantly  going  on.  —  Pliyseos  Zetetes. 

[The  specific  gravity  of  an  alloy  is  in  most  cases  not  the  mean 
of  that  of  its  constituents.  The  subject  mentioned  by  our  cor¬ 
respondent  is,  however,  well  worth  investigation,  as  doubtless 
a  table  could  be  easily  constructed  by  means  of  which  the 
amount  of  gold  in  an  alloy  could  be  approximately  ascertained. 
Ed.] 

Peroxide  of  Manganese  as  a  Deodorising:  Agent. _ Sir, 

In  reference  to  Mr.  Spencer’s  letter  on  the  action  of  the  oxides  of 
iron,  I  have  found  the  peroxide  of  manganese  to  be  a  most  in¬ 
valuable  agent,  not  only  in  decolorising,  but  deodorising,  water 
and  other  neutral  liquids.  If  a  more  powerful  deodorant  or  dis¬ 
infectant  be  required*  its  admixture  with  chloride  of  lime,  in  pro¬ 
portion  of  fths  manganese  and  Jth  lime,  accomplishes  the  object 
much  better  than  anything  else  I  am  acquainted  with,  as  experi¬ 
ments  with  sulphuretted  hydrogen  and  alkaline  hydrosulphurets 
will  prove,  whilst  its  cheapness  is  at  once  a  recommendation. — 
John  Horsley. 

Peroxide  of  Lead  in  JLucifer  Matches. _ Sir, _ I  shall  be 

greatly  obliged  if  any  of  your  readers  can  inform  me  of  a  prac¬ 
tical  formula  for  the  preparation  of  lucifer  matches  with  peroxide 
of  lead,  which  I  see  in  your  Chemical  Notices  is  extensively  em¬ 
ployed  in  the  fabrication,  and  also  what  is  the  advantage  of  its 
use. —  W.  M. 


MISCELLANEOUS. 


Sorgho  Dye. — A.  Winter,  of  Austria,  has  discovered  a  car- 
mine-colouring  matter  in  most  parts  of  the  Chinese  sorgho,  espe¬ 
cially  in  the  expressed  stem,  and  has  obtained  a  patent  in  Austria, 


9  Comptes-Rendus,' Jan.  1859. 

)0  Sitxungsberichte  der  Acad,  xu  Wien ,  xxiv.  p.  2,7. 


Baden,  and  other  states.  The  process  is  as  follows : — The  sorgho 
is  pressed  in  the  usual  manner,  and  the  empty  cane  piled  up 
under  cover  in  regular  heaps,  several  feet  high,  and  the  fermen¬ 
tation  which  immediately  sets  in  is  so  directed  by  more  or  less 
access  of  air  as  to  prevent  it  from  becoming  putrid.  After  two 
weeks  the  whole  mass  is  of  a  reddish-brown  or  red  colour,  when 
the  fermentation  is  interrupted  by  diying.  When  dry,  the  mass 
is  ground  sufficiently  fine  for  the  extraction  of  the  colouring 
matter.  It  is  covered  in  the  proper  vessels  with  cold  soft  water, 
and  allowed  to  stand  for  12  hours;  but  little  of  the  pigment  dis¬ 
solves  during  that  time.  It  is  then  drained,  and  afterwards 
treated  with  a  weak  caustic  soda  or  potash  ley  until  this  no 
longer  extracts  anything.  This  solution  is  carefully  neutralised 
with  sulphuric  acid,  thus  precipitating  the  colouring  matter  in 
red  flakes,  which,  after  settling,  is  washed  with  water,  collected 
on  filters,  and  dried.  This  colour  dissolves  in  alcohol,  alkaline 
leys,  dilute  acids,  &c.  and  is  employed  for  the  dyeing  of  silks 
and  -woollens  with  the  common  tin  mordants.  The  colours  pro¬ 
duced  from  it  are  said  to  be  unchanged  by  light  or  by  washing 
with  warm  soapsuds. — American  Druggist's  Circular. 


Analysis  of  Wheat  Flours. - 


Starch. 

Gluten. 

Sugar. 

Dextrine 
or  Gum. 

Water. 

Bran. 

Fatty 

Matter. 

Odessa  flour,  hard 

grain  .... 
Odessa  flour,  soft 

56-5 

I4‘6 

00 

Oi 

4*9 

12-0 

2'0 

— 

grain  .... 

6to 

I2'0 

7*5 

5*3 

IO'O 

1*2 

— 

English  flour  .  . 
Baker’s  flour  .  . 

75*5 

iro 

4*7 

3*3 

IO'O 

— 

— 

72-8 

IO’O 

4-2 

2-3 

IO'O 

— 

— 

Recent  analysis  of 

dried  flour  .  . 

73-2 

13-4 

5*6 

0'2 

in 

— 

2'2 

Gluten  is  composed  of  glutine,  fibrine,  albumen. 

100  parts  of  wheat  give : — 

Flour  for  making  white  bread  <81  ..  0  ,  0 

„  „  brown  „  i4j  72.  sometimes  80  to  85. 


Bran 

100  parts  wheat : — 

. 26  Straw  . 

.  62 

Lost 

. 2  Grain  . 

•  J8 

100 

100 

f.  c. 

Calvert ,  F.R.S. 

Kovel  application  of  Aluminium. — The  King  of  Denmark 
has  had  a  helmet  of  aluminium  made  in  Paris.  It  weighs  only 
700  grammes.  A  similar  helmet  made  of  brass  would  have 
weighed  1700  grammes. 

Astringent  Tincture  for  the  Teeth.— 

Tannin  .  .  .  *  2  drachms. 

Spirit  of  wine  .  .  .  .  3  oz.  6  „ 

Tincture  of  benzoin  ...  2  „ 

Essence  of  mint  ....  In 

Dissolve  and  filter.  Wash  the  mouth  with  a  few  drops  of  this 
tincture  mixed  with  water  three  or  four  times  a  day.  —  Art 
Dentaire. 


answers  to  CORRESPONDENTS- 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

Phos.  —  See  work  reviewed  in  present  number. 

A.  W.  W.  —  It  is  difficult  to  advise  our  correspondent ;  but  probably 
the  laboratory  of  the  Pharmaceutical  Society  or  the  Birkbeck  laboratory 
at  University  College. 

L.  Sf  R.  —  Iron  is  tinned  by  dipping  clean  plates  of  iron  into  a  bath  of 
melted  tin. 

Laybourn.  —  1.  About  two  years.  2.  At  the  best  operative  chemists. 

W.  M. — Try  red  sulphuret  of  antimony  in  the  place  of  vermilion. 

R.  M.  A. — May  be  had  of  all  wholesale  druggists. 

A.  T.  B _ An  article  is  under  consideration,  and  may  perhaps  be  given 

in  a  future  number. 

Ignoramus  -  R.  C.  P.  —  H.  N.‘D  —  A  Subscriber  —  J.  G.  F.  R.— 
received. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office;  12  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 
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On  Various  Methods  for  the  Estimation  of  Copper ,  by 

Frederick  Field, 

[second  part.] 

In  resuming  tlie  brief  notice  upon  the  various  methods 
of  estimating  copper,  it  may  be  remarked  that  Dr.  Mohr 
( Liebig's  Annalen ,  May  1855,  and  Chemical  Gazette, 
July  1855)  in  a  paper  upon  the  volumetric  determina¬ 
tion  of  hydrocyanic  acid  and  the  cyanides  of  the  alkaline 
metals,  recommends  a  solution  of  a  copper  salt  added  to 
the  liquid  to  be  tested  containing  excess  of  ammonia. 
The  cupreous  compound  is  added  until  a  permanent  blue 
colour  is  produced.  He  explains  the  theory  as  follows: 

2  NH4Cy  +  Cu0.S03  +  2-NH40  =  CnCy.NH4Cy  + 
NH40.S03  +  *NH40. 

11  There  are,  therefore,”  he  says,  u  two  atoms  of  cyan¬ 
ogen  and  one  of  copper  in  the  compound.  All  the 
experiments  prove  the  existence  of  the  compound 
CuCy  +  NH4Cy,  and  show  that  no  intermediate  forms 
are  produced  in  the  process.”  That  Dr.  Mohr  is 
correct  in  asserting  the  existence  of  CuCy  +  NH  Cy, 
there  can  be  little  doubt,  although  I  believe  he  has  not 
succeeded  in  separating  it  from  its  solution.  Many  ex¬ 
periments  I  made  some  years  ago  convince  me  that  a 
solution  of  a  copper  salt  is  a  very  delicate  test  for 
cyanogen,  and  that  the  strength  of  all  alkaline  cyanides 
and  solutions  of  hydrocyanic  acid  can  be  most  readily 
determined,  and  with  the  greatest  exactness  by  this 
means,  but  the  concluding  portion  of  the  paragraph 
quoted  above,  in  which  is  said,  u  that  no  intermediate 
forms  are  produced  in  the  process,”  is  open  to  discussion. 
When  cyanide  of  potassium  or  hydrocyanic  acid  is  added 
to  a  strong  solution  of  an  ammoniacal  salt  of  copper, 
green  crystals  of  great  beauty  are  deposited,  only  soluble 
after  some  time  in  cold  ammonia.  This  has  often  hap¬ 
pened  in  an  assay  of  rich  copper  ore,  when  the  solution 
was  not  sufficiently  dilute,  and  caused  much  trouble,  as 
the  crystals  settle  quickly  and-  adhere  slightly  to  the 
glass — this  compound  has  been  analysed  by  Dufau,  who 
gives  the  composition 

2  NH3.Cu2Cy.CuCy. 

(Cyanide  cuproso- cupric  bi-ammoniacal),  and  more 
recently  by  Hilkenkamp,  whose  analysis  leads  to  follow¬ 
ing  formula : — 

2  NH3.  2  Cu2Cy.  CuCy  +  2  HO. 

varying  considerably  from  the  results  obtained  by  Dufau. 
After  separating  the  crystals  by  filtration,  the  mother- 
liquid  deposits  brilliant  violet  crystalline  scales  of  great 
lustre,  which  consist  of  2  NH3.2  Cu2Cy.CuCy  or  the 
green  compound  minus  two  equivalents 1  of  water 
(Hilkenkamp). 


1  As  the  separation  of  these  two  beautiful  compounds  is  attended  with 
some  difficulty  when  they  are  both  in  solution  in  ammonia,  the  following 


Besides  these  two  compounds,  I  have  met  with  others 
which  I  believe  have  not  been  noticed.  The  solution 
from  which  the  green  and  violet  crystals  have  separated, 
is  of  a  pale  blue  colour,  and  deposits  after  some  days 
hard  golden  coloured  crystals  of  considerable  size  and 
beauty. 

Also  when  hydrocyanic  acid,  or  a  soluble  cyanide  is 
added  in  slight  excess  to  an  ammoniacal  solution  of 
copper,  so  as  to  render  it  colourless,  brilliant  pearly 
crystals,  some  exceeding  an  inch  in  length,  are  deposited 
after  the  lapse  of  a  few  weeks.  This  compound  contains 
much  less  copper  than  that  described  by  Mohr.  It  may 
be  further  added  that  when  cyanide  of  potassium  is 
mixed  in  slight  excess  with  ammoniacal  copper  con¬ 
taining  a  large  quantity  of  sesquioxide  of  iron  or 
other  insoluble  substance,  in  suspension,  small  white 
feathery  tufts  form  on  the  surface  of  the  precipitate, 
after  a  few  hours.  These  crystals  are  very  soluble  in 
water,  and  bear  every  resemblance  to  cupro-cyanide  of 
ammonium  (Cu2Cy.NH4Cy).  All  the  other  compounds 
mentioned  above  are  perfectly  insoluble  in  cold  water ; 
thus,  even  omitting  the  white  crystalline  body  deposited 
after  the  solution  becomes  colourless,  and  the  tufty 
crystals  just  mentioned,  at  least  three  compounds,  green, 
violet,  and  yellow,  are  formed. 

Notwithstanding  this,  however,  it  is  certain  that  two 
atoms  of  cyanogen  are  necessary  to  decolorise  one  of 
copper  in  ammonia  5  and  whatever  may  be  the  formulae 
of  the  intermediate  products,  they  are  resolved  into  a 
compound  containing  two  of  cyanogen  and  one  metal. 
Dr.  Mohr  mentions  as  a  converse  to  the  estimation  of 
hydrocyanic  acid  by  copper,  the  estimation  of  copper  by 
hydrocyanic  acid.  *  That  eminent  chemist  was  probably 
unaware  of  Mr.  Parkes’s  method  published  some  years 
previously. 

Appended  is  a  table  containing  some  results  of  experi¬ 
ments  made  upon  pure  copper,  and  that  metal  when  in 
conjunction  with  some  others.  As  this  subject  was 
treated  in  the  last  paper  upon  the  subject,  no  further 
comment  is  necessary. 

1 000  grains  of  solution  of  cyanide  of  potassium  exactly 
decolorised  icoo  copper. 
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method  employed  by  Mr.  John  Abel  and  myself  in  some  researches. upon 
the  cyanides,  may  be  adopted  with  advantage.  On  adding  a  solution  ot 
cyanide  of  potassium  to  a  moderately  strong  solution  of  an  ammoniacal 
salt  of  copper  the  green  compound  is  precipitated,  perfectly  free  from  the 
violet.  On;  pouring  off  the  mother-liquid  into  weak  hydrochloric  acid 
di-cyanide  of  copper  is  precipitated.  This  substance,  dissolved  in  weak 
warm  ammonia,  and  filtered,  gives  the  violet  crystals  lree  from  th q  green. 
In  attempting  to  obtain  the  former  compound  by  gentle  evaporation  of 
the  filtrate  from  the  green  crystals,  a  mixture  of  both  salts  neaily  always 
occurs.— F.  Field . 
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The  metals  which  I  was  unable  to  procure  in  their 
uncombined  condition  were  estimated  from  their  com¬ 
pounds. 

Precipitation  of  Metallic  Copper  l>y  Iron  or  Zinc. 

The  fact  of  this  process  being*  so  well  known  and  so  fre¬ 
quently  described  would  seem  to  render  further  remarks 
unnecessary,  but  to  insure  good  results  certain  minutiae 
must  be  attended  to,  or  very  grave  errors  are  likely  to 
occur.  The  method  generally  described  is  as  follows : — 

The  substance  containing  copper  is  dissolved  in  nitro- 
hydrochloric  acid,  and  the  whole  of  the  nitric  acid  ex¬ 
pelled  by  evaporation  and  subsequent  ebullition  with 
excess  of  hydrochloric  acid.  A  clean  piece  of  iron  or 
some  fragments  of  pure  zinc  are  placed  in  the  solution 
until  the  whole  of  the  copper  is  precipitated.  The  finely 
divided  metal  is  removed  from  the  precipitant,  washed, 
dried  at  2 1 20  and  weighed. 

Li  the  first  place  the  copper  solution  should  not  con¬ 
tain  a  great  excess  of  hydrochloric  acid,  or  the  precipi¬ 
tated  copper  will  adhere  in  flakes  so  closely  to  the  iron 
as  to  prevent  its  removal.  As  much  acid,  therefore,  as 
possible,  should  be  driven  off  by  evaporation,  before  the 
introduction  of  the  iron.  After  all  the  copper  is  preci¬ 
pitated,  the  plate  of  iron  removed,  and  the  greater  por¬ 
tion  of  the  ferruginous  solution  decanted  off,  the  addition 
of  hot  water  immediately  renders  the  remaining  liquid 
turbid,  from  the  formation  of  basic  salts  of  iron.  A  few 
drops  of  hydrochloric  acid  dissolve  these  salts,  and  the 
washing  and  decantation  may  be  continued.  When  it  is 
considered  that  nearly  all  the  iron  has  been  got  rid  of 
(which  generally  happens  after  the  fifth  or.  sixth  washing, 
if  the  precipitated  copper  only  amount  to  20  or  30 
grains),  a  small  quantity  of  the  liquid  is  poured  in  a  tube 
and  ferricyanide  of  potassium  added.  If  a  blue  colour  is 
produced,  of  course  the  washing  must  be  continued. 
W  hen  the  copper  has  been  proved  to  be  free  from  iron  it 
is  carefully  dried  in  the  same  basin  in  which  it  was  pre¬ 
cipitated,  and  weighed. 

By  far  the  most  delicate  part  of  the  process  is  the 
washing  of  the  copper.  If  too  much  hydrochloric  acid 
be  added,  especially  when  the  water  is  near  the  boiling 
point,  and  when  the  iron  exists  in  very  small  quantity,  a 
large  portion  of  the  copper  is  dissolved.  This  is  particu¬ 
larly  the  case  when  the  metal  is  very  finely  divided,  and 
then  long  addition  even  of  very  weak  hydrochloric  acid 
dissolves  a  large  amount  with  formation  of  sub-chloride. 
On  the  other  hand,  if  no  acid  be  employed  it  is  impossi¬ 
ble  to  remove  the  basic  salts  of  iron,  and  much  of  that 
metal  remains  with  the  copper. 

The  solubility  of  copper  in  weak  hydrochloric  acid 
when  the  metal  is  finely  divided,  is  indeed  extraordinary. 
A  moderately  strong  solution  of  subchloride  of  copper 
in  hydrochloric  acid  can  be  obtained  by  digesting  a 
quantity  of  precipitated  copper  with  water  containing 
ten  per  cent,  hydrochloric  acid  for  a  few  hours,  at  a 
temperature  of  about  1 40°  Fahrenheit.  Strong  boiling 
acid  has  not  nearly  so  powerful  a  reaction  upon  the 


metal.  Although  I  am  aware  that  it  is  always  recom¬ 
mended  to  employ  boiling  water  for  the  washing  in  this 
assay,  I  have  seen  such  great  mistakes  made,  involving 
such  serious  consequences,  that  I  never  have  employed 
it  myself.  If  water  at  about  the  temperature  of  1  oo°  or 
1200  Fahrenheit  be  used,  containing  from  one  to  two  per 
cent,  of  hydrochloric  acid,  all  ferruginous  salts  are  re¬ 
moved,  and  no  copper  is  dissolved.  The  operation  is 
doubtless  longer,  but  the  object  is  accomplished.  Many 
objections  which  have  been  mentioned  cannot  be  adduced 
in  the  employment  of  zinc  instead  of  iron.  No  basic 
salts  are  thrown  down  from  the  zinc  solution  by  hot 
water,  and  therefore  the  addition  of  hydrochloric  acid  is 
unnecessary,  a  long  continued  washing  with  water  being- 
sufficient. 

However  carefully  performed,  this  estimation  is  never 
perfectly  correct.  I  have  never  examined  copper  preci¬ 
pitated  either  by  zinc  or  iron  without  finding  traces  of 
those  metals.  At  the  same  time  there  is  always  a  slight 
loss  of  copper  in  the  primary  solution  of  the  metal,  filtra¬ 
tion,  and  especially  precipitation,  during  the  effervesence 
produced  by  the  evolution  of  hydrogen.  In  a  commercial 
point  of  view,  the  small  amount  of  foreign  metals  in  the 
precipitated  copper  compensates  for  that  loss,  and  it  has 
been  proved  by  numerous  estimations  that  when  all 
points  of  the  operation  have  been  carefully  attended  to, 
the  copper  obtained  is  not  far  from  the  truth.  Pure 
crystallised  sulphate  of  copper,  for  instance,  yields 
within  a  few  hundredths  of  a  grain  the  calculated  amount 
of  metal. 

Pelouze’s  Peocess.  —  The  well  known  method  first 
proposed  by  Pelouze  for  the  estimation  of  copper,  which 
consists  in  precipitating  its  sulphide  by  sulphide  of 
sodium  in  an  ammoniacal  solution,  although  disapproved 
of  by  some  chemists,  appears  (as  far  as  my  own  experi¬ 
ments  have  gone)  to  be  very  accurate,  if  the  precautions 
mentioned  by  the  author  be  adhered  to.  The  suspended 
oxide  of  iron  in  the  solution  does  not  interfere  in  any 
way  with  the  success  of  the  process,  although  it  renders 
a  very  gradual  and  cautious  addition  of  the  alkaline 
sulphide  necessary,  and  of  course  a  longer  time  is  required 
for  the  execution  of  the  assay.  The  great  instability  of 
the  sulphide  of  sodium  solution,  and  the  necessity  of 
keeping  the  copper  liquid  at  a  high  temperature  during 
the  precipitation,  renders  the  process  more  irksome  than 
many  others  which  have  been  proposed. 

Teeille’s  Peocess. —  In  the  Comptes-Rendus  for  Feb. 
1858,  M.  Treille  has  given  a  process  for  the  estimation 
of  copper  by  permanganate  of  potash.  The  oxide  of 
copper  is  dissolved  in  ammonia,  sulphite  of  soda  added 
until  the  solution  becomes  colourless ;  excess  of  sulphur¬ 
ous  acid  expelled  by  hydrochloric  acid  and  ebullition, 
and  the  copper  estimated  by  a  standard  solution  of  per¬ 
manganate  of  potash.  M.  Treille  remarks  that  the 
copper  salts  are  completely  reduced  to  the  state  of  sub¬ 
salts  by  the  addition  of  alkaline  sulphites,  but  only  in 
the  presence  of  ammonia.  I  have  not  found  this  obser¬ 
vation  to  be  correct,  for  although  it  is  difficult  to  de¬ 
oxidise  protosalts  completely  by  sulphurous  acid,  in  very 
acid  solutions,  the  gradual  addition  of  carbonate  of  soda, 
until  a  slight  excess  is  introduced,  perfectly  accomplishes 
the  deoxidation,  the  orange  oxide  being  precipitated, 
which  dissolves  in  hydrochloric  acid  with  a  colourless 
solution.  It  may  be  mentioned  here  that  the  simplest 
and  by  far  the  most  expeditious  method  of  converting 
proto-  into  sub-salts  of  copper  by  means  of  alkaline  sul¬ 
phites,  is  to  mix  about  equal  quantities  of  sulphite  and 
carbonate  of  soda,  and  to  make  of  these  salts  a  strong 
cold  solution.  This  liquid  poured  into  a  protosalt  of 
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copper  instantly  decomposes  it,  and  even  in  tlie  cold, 
much  yellow  oxide  is  precipitated.  After  a  few  minutes 
boiling  the  whole  is  converted  into  suboxide,  which  dis¬ 
solves  in  hydrochloric  acid  or  ammonia  with  no  shade  of 
colour.3 

F.  Mohr’s  process  consists  in  forming  a  potassio- 
tartrate  of  copper,  precipitating  with  grape  sugar,  and 
dissolving  the  suboxide,  after  thorough  washing,  in 
hydrochloric  acid,  with  the  addition  of  chloride  of 
sodium,  by  which  a  double  chloride  of  copper  and  sodium 
is  formed.  A  solution  of  permanganate  of  potash  indi¬ 
cates  the  amount  of  copper.  This  method  is  not  so 
simple  as  that  of  Treille,  the  grape  sugar  being  difficult 
to  wash  from  the  suboxide.  The  use  of  chloride  of 
sodium,  and  indeed,  the  formation  of  a  double  salt  of 
sodium  and  copper  in  this  instance  is  doubtful. 

Schwarz  obtains  the  suboxide  in  a  similar  manner, 
and  dissolves  it  in  an  acid  solution  of  perchcloride  of 
iron.  Protochloride  of  copper  is  formed  by  the  conver¬ 
sion  of  a  portion  of  the  perchloride  of  iron  into  the 
rotochloride,  and  the  metal  in  the  latter  salt  estimated 
y  permanganate  of  potash.  The  copper  can  therefore 
be  easily  determined  by  the  amount  of  iron-salt  de¬ 
oxidised. 

(  To  be  continued.) 
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Description  of  a  Simple  Gas  Combustion  Furnace,  by 

Alfred  Sieson,  F.C.S.,  First  Assistant  in  the  Labo¬ 
ratory  of  the  Royal  Agricultural  Coll  eye,  Cirencester. 

The  accompanying  sketch  is  intended  to  represent  a 
new  kind  of  combustion  furnace  which  I  devised  some 
months  ago,  and  have  lately  succeeded  in  perfecting. 
As  it  fully  realises  the  expectations  formed  of  it,  and  is 
now  exclusively  used  (for  the  purposes  presently  to  be 
mentioned)  in  our  laboratory,  the  following  description 
is  supplied  in  the  belief  that  the  arrangement  may  possibly 
be  of  service  in  other  laboratories. 

This  furnace  is  in  no  way  intended  to  supersede,  or 
even  to  compete  with,  Dr.  Hofmann’s  gas-furnace,  which 
in  its  latest  form  supplies  all  that  can  be  desired  for  use 
in  researches  in  organic  chemistry.  The  present  arrange¬ 
ment  is  suggested  as  a  comparatively  simple  and  in¬ 
expensive  substitute  for  the  above  in  cases  where  greater 
celerity  and  convenience  are  desired,  than  can  be 
obtained  by  the  old  method  with  charcoal. 

The  purpose  for  which  this  arrangement  was  devised, 
and  for  which  it  has  proved  most  useful,  is  for  making 
nitrogen  determinations  in  guanos,  superphosphates,  or 
other  artificial  manures,  for  which  comparatively  short 
combustion  tubes  may  generally  be  used.  Some  months 
constant  use  of  the  arrangement  have  proved  that  com¬ 
bustions  of  the  above  description  can  be  made  in  it  as 
completely  as  with  charcoal,  and  with  far  greater  celerity 
and  convenience  to  the  operator  5  it  also  allows  of  a  more 
complete  control  over  the  operation  than  in  the  latter 
method. 

Tiie  furnace  is  of  simple  construction,  and  can  be  made 
by  any  intelligent  smith  ;  it  is  not  likely  to  get  out  of 
order,  and  consumes  but  little  gas.  Its  principle  will 
be  understood  if  it  is  called  a  (<  Gas  Reverberatory 


’  2  I  am  "not  aware  if  it  has  been  observed  by  chemists  that  hydrated 
sulphite  of  copper  (probably  Cu.2O.SO2,  CuO.SO^,  rHO)  is  very  soluble  in 
carbonate  of  soda,  forming  a  bright  blue  solution.  When  sulphate  of 
copper,  for  instance,  is  precipated  by  a  strong  solution  of  sulphite  of 
soda,  the  precipitate  is  readily  soluble  in  the  alkaline  carbonate. 


Furnace,”  a  term  perhaps  not  inappropriate,  since  a  gas- 
burner  corresponds  to  the  fire  of  a  reverberatory  furnace, 
and  its  flame,  after  arching  over,  is  drawn  horizontally 
to  a  chimney  on  the  same  principle.  The  requisite  ex¬ 
tension  of  the  fire  is  obtained  by  drawing  this  burner 
backwards  from  the  chimney  under  which  the  front 
portion  of  the  combustion  tube  is  placed.  The  body  of 
the  furnace,  ab,  is  simply  a  box  of  sheet  iron  of  about 
1 2  inches  long,  and  5  inches  wide,  and  4.  deep,  open  at 
bottom  and  supported  either  by  loops  against  a  wall,  or 
on  legs.  It  is  lined  by  a  lump  of  fire-brick,  c  d,  hollowed 
longitudinally,  so  as  to  leave  an  arched  cavity  through 
the  furnace:  the  roof  of  this  cavity  is  slightly  lower  at  the 
chimney  than  at  the  further  end  5  its  dimensions  are 
about  2  inches  wide  and  2  inches  high  at  its  highest 
part.  The  chimney,  c  e,  rises  perpendicularly  near  the 
front  end  of  the  cavity  above  mentioned,  and  opens  on  a 
level  with  its  roof.  This  chimney  (also  of  sheet  iron, 
about  2  inches  diameter)  must  be  connected  with  the 
flue  of  some  furnace  that  is  daily  used,  so  as  to  ensure  a 
moderate  draught.  It  should  also  be  furnished  with  a 
damper  to  regulate  the  current  of  air  passing  through  it. 
A  separate  iron  plate,  f  g,  having  the  burner  attached  to 
one  end,  is  made  to  slide  over  the  bottom  of  the  frame, 
from  end  to  end,  by  a  simple  rackwork  movement,  h. 


E 


The  burner  1,  is  a  common  wire  gauze  burner  of  iron 
about  3  inches  square  ;  it  slides  into  a  pyramidal  funnel 
k,  which  leads  the  flame  up  into  the  cavity  of  the 
furnace.  On  a  support  attached  to  the  further  and  upper 
end  of  this  funnel  one  end  of  the  combustion  tube  (or 
tubes,  the  furnace  we  use  being  constructed  to  make  two 
combustions  at  once)  rests,  while  the  other  end,  having 
the  nitrogen  bulb  attached,  rests  in  a  hole  made  to 
receive  it  in  the  front  of  the  furnace,  where  there  is  an 
iron  shelf  provided  to  receive  the  bulb.  The  gauze 
burner  is  supplied  with  gas  by  a  flexible  tube,  furnished 
with  a  stopcock,  from  any  adjacent  gaspipe. 

In  using  the  apparatus,  the  burner  is  drawn  up  close 
under  the  chimney,  and  the  combustion  tube,  with  its 
bulb  attached,  introduced  by  the  hole  above  mentioned 
into  the  cavity  of  the  frame,  where  it  is  supported  on  a 
narrow  grooved  slip  of  iron,  one  end  of  which  conies  out 
with  the  combustion  tube  at  the  front,  and  is  bent  down 
so  as  to  prevent  its  being  dragged  by  the  backward 
j  motion  of  the  burner. 
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A  small  flame  is  now  to  be  lighted;  so  as  to  warm  the 
tube  gently;  after  which  more  flame  is  to  be  put  on  until 
the  portion  of  tube  exposed  to  it  attains  a  good  red  heat; 
the  fire  is  extended  along  the  tube  as  the  progress  of  the 
operation  demands;  by  the  means  above  mentioned; 
which  allows  of  a  very  gradual  extension  of  the  heat; 
and  the  gas  increased  from  time  to  time;  so  as  to  keep 
the  tube  well  covered  with  flame.  At  the  conclusion  of 
the  combustion;  the  draught  may  be  increased  and  a 
large  flame  put  on  for  a  few  minutes;  which;  wrapping 
round  the  tubes;  heats  othem  sufficiently  to  expel  every 
trace  of  volatile  matter.  The  gas  is  now  tinned  off;  and 
all  subsequent  operations  performed  as  usual. 
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On  the  Therapeutic  Value  of  Medicinal  Plants  grown 
under  certain  conditions ,  by  H.  A.  Tildes. 

The  American  Pharmaceutical  Association  last  year  as¬ 
signed  to  Mr.  II.  A.  Tilden  the  question  relating  to  the 
comparative  therapeutic  value  of  foreign  and  indigenous 
or  cultivated  plants.  Such  a  question  necessarily  involved 
an  extended  series  of  observations  and  experiments  last¬ 
ing  over  two  or  more  seasons,  and  he  is  only  able  this 
year  to  make  a  partial  report.  The  part  we  extract  from 
the  American  Journal  of  Materia  Medica  relates  to  the 
growth  of  liyoscyamus  with  different  manures,  showing 
their  influence  on  the  development  of  the  active  prin¬ 
ciple. 

Pursuant  to  the  general  plan,  he  caused  different  sec¬ 
tions  of  a  large  field  of  hyoscyamus,  of  the  second  year’s 
growth,  to  be  watered — one  with  a  solution  of  nitrate 
of  potassa,  another  with  a  solution  of  nitrate  of  soda, 
and  another  with  a  solution  of  guano  —  until  the  plants 
had  reached  maturity  or  the  period  of  full  bloom. 

The  plants  watered  exhibited  marked  difference  in 
vigour  of  growth  over  other  portions  of  the  field,  that 
ortion  upon  which  nitrate  of  potash  had  been  applied 
eing  of  a  much  darker  green  colour  than  that  watered 
with  nitrate  of  soda,  and  both  much  greener  than  that 
watered  with  solution  of  guano.  The  same  difference 
in  appearance  was  observable  in  a  field  of  the  same  plant 
of  the  first  year’s  growth. 

At  maturity  the  plants  were  collected  and  submitted 
to  an  uniform  process  of  crushing,  expression,  and  sub¬ 
sequent  maceration  of  the  pulp  in  alcohol.  The  ex¬ 
pressed  juice  and  alcoholic  solution  were  evaporated  to  a 
pillular  consistence. 

A  portion  of  each  extract  was  dried,  and  treated  by 
strong  alcohol  to  dissolve  the  clilorophylle,  alkaloid,  and 
resinous  principles  evaporated,  and  treated  with  hot 
water  to  separate  the  resin  and  clilorophylle.  The  solu¬ 
tion  in  hot  water  was  boiled  with  oxide  of  lead,  to 
separate  the  colouring  matter,  filtered,  and  the  filtrate 
evaporated  to  dryness,  giving  a  nearly  white  substance 
having  marked  alkaline  reactions.  Per  centage  in  the 
extracts,  as  follows  :  — 


Ordinary 

cultivation. 

Guano. 

Nitrate  of 
potassa. 

Nitrate  of 
soda. 

Impure  alkaline  sub¬ 
stance  .  . 

Colouring  matter 

20‘8oo 

I4-85S 

23-316 

12-833 

24-365 

12795 

25-850 

I3-445 

The  alkaline  principle,  heated  in  a  tube  with  potassa, 
disengaged  ammonia  largely,  showing  the  presence  of  a 


large  amount  of  nitrogen,  and  indicating  the  presence  of 
a  vegetable  alkaloid. 

The  precise  character  of  this  impure  alkaloid,  to 
which  the  plant  undoubtedly,  to  a  great  extent,  owes  its 
activity  as  a  medicinal  agent,  we  are  now  unable  to 
state  :  reserving  this  for  further  examination. 

The  disengagement  of  strong  ammonia  indicates  the 
resence  of  an  alkaloid,  probably  hyoscyamia,  as  found 
y  Brande. 

The  variation  of  this  principle  in  the  different  extracts, 
as  shown  by  the  table  above,  enables  us  to  draw  the  in¬ 
ference,  fairly,  that  the  different  methods  of  treatment 
of  the  plant,  or  cultivation,  produce  a  marked  difference 
in  its  development ;  and  we  have  no  doubt,  from  the 
difference  in  the  ammoniacal  odour  perceptible  when  each 
are  tried  with  potash,  that  the  pure  hyoscyamia  will  be 
found  to  vary  in  similar  proportion. 

The  chlorophyll  and  resin  were  separated  by  dissolv¬ 
ing  the  resin  in  alcohol  of  the  specific  gravity  of  90°, 
filtered,  and  the  filtrate  evaporated  to  dryness. 

The  residuum  insoluble  in  alcohol  was  treated  by  cold 
water,  to  determine  the  starch ;  the  soluble  portion  eva¬ 
porated  to  a  syrupy  consistence,  and  the  gum  and  al¬ 
bumen  precipitated  by  alcohol. 

The  colouring  matter  contained  in  the  aqueous  part, 
together  with  the  sugar,  were  not  determined. 

The  result  of  the  examination  of  this  portion  was  as 
follows :  — 


Ordinary 

cultivation. 

Guano. 

Nitrate  of 
potash. 

Nitrate  of 
soda. 

Soluble  in  alcohol 
Alkaline  and  colour- 

47-244 

49-229 

45-269 

44-829 

ing  matter  . 

35-433 

36-453 

37-162 

39-325 

Resin 

n-8n 

13-076 

5-405 

4-281 

Chlorophyll 

— 

2-561 

2-702 

1-223 

Starch 

2-482 

I  992 

1-999 

Gum  and  albumen  . 

5-49° 

6*662 

6-002 

9-890 

Another  portion  of  each  extract  was  dried  and  in¬ 
cinerated  ;  the  combustion  was  not  carried  far  enough 
to  produce  entire  destruction  of  the  carbon.  The  ashes 
were  then  treated  as  follows  :  — 

The  carbonic  acid  gas  was  determined,  by  weighing, 
by  hydrochloric  acid,  in  the  apparatus  of  Will ;  the  so¬ 
lution  was  then  placed  in  a  porcelain  dish,  and  evaporated 
to  dryness,  then  dissolved  in  water,  acidulated  with  a 
little  hydrochloric  acid,  and  filtered — the  residuum  upon 
the  filter  giving  carbon  and  silica.  From  the  filtered 
liquor  all  lime  was  precipitated  by  oxalate  of  ammonia, 
filtered,  and  the  lime  estimated  in  the  state  of  sulphate 
of  lime.  The  filtered  liquor  was  evaporated  to  dryness, 
to  expel  the  salt  of  ammonia  previously  added,  and  the 
residuum  dissolved  in  water.  To  the  solution  was  added 
ammonia,  which  precipitated  the  phosphate  of  magnesia, 
oxide  of  iron,  and  alumina.  These  were  separated  from 
each  other  by  the  usual  known  process.  From  the 
filtered  solution  free  phosphoric  acid  was  precipitated  by 
sulphate  of  ainmonico-magnesia. 

Another  portion  of  the  ash  was  dissolved  in  water, 
acidulated  with  nitric  acid,  filtered,  and  divided  into 
three  portions.  One  portion  was  treated  by  nitrate  of 
baryta,  to  determine  the  sulphuric  acid,  and  by  nitrate  of 
silver,  to  determine  the  chlorine. 

A  second  portion  was  treated  by  antimoniate  of  potash, 
to  determine  the  soda ;  a  third,  by  chloride  of  platina,  to 
determine  the  potassa,  and  the  nitric  acid  was  estimated 
from  another  portion  of  the  ash,  by  Pelouse’s  process. 
The  several  extracts  gave  as  follows :  — 
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Ordinary 

cultivation. 

Guano. 

Nitrate  o 
potash. 

Nitrate  of 
soda. 

Silica 

Phosphate  of  lime 
Carbonate  of  lime 
Phosphate  magnesia . 
Carbonate  potash 
Sulphate  potash 
Chloride  potassium  . 
Nitrate  potash  . 

Oxide  of  iron  . 
Alumina  . 

Nitrate  of  soda  . 
Carbonate  of  soda 

Lost  .... 

35-5S8 
!  35-I53 
4-723 

6- 932 

7- 950 
1895 
2-441 
1-509 
1-509 
0.923 

1-407  | 

26-371 

38-815 

4-440 

10-764 

8-io6 

2-860 

1-326 

1-500 

1  -818 
612 

r8oo 

1-588 

28  382 
32-161 
8129 

!  5-23I 
11-407 

3- 012 
2-254 

4- 299 
1-332 
1-803 

r99° 

27-392 

33-022 

7-144 

1  5  7°7 
5761 
i76q 
i-i96 

I-I96 

I-I9I 

0-722 

0-39I 

I0-084 

I-425 

Total 

100*000^  : 

100-000 

IOO'OOO 

100-000 

Ashes 

17-283 

23-364 

28-358 

23-048 

Total  salts  of  potassa 
Total  salts  of  soda 

1 3795 

13792 

i-8oo 

20-972 

9-822 

13-475 

Total  both 

Total  phosphates 

13795 

42-085  1 

I5-592 

49-597 

20-972 

37-392 

23-297 

38-379 

It  should  be  observed  that  the  sections  watered  were 
sufficiently  near  as  not  to  cause  any  variation  in  the 
character  of  the  soil.  It  will  be  seen  that  potassa  exists 
in  the  ordinary  extract  naturally,  and  is  increased  by 
special  treatment  nearly  50  per  cent.,  while  soda  does 
not,  and  by  treatment  with  soda  the  potassa  is  lessened 
from  the  natural  proportion  about  30  per  cent.,  the 
total  of  soda  nearly  equals  the  total  of  potassa  in  the 
natural,  and  the  nitrate  of  soda  and  nitrate  of  potassa 
taken  together,  exceeding-  the  nitrate  of  potassa  in  the 
one  treated  by  it,  leaving  the  inference  that  when 
potassa  exists  in  the  soil  and  soda  does  not,  that  the 
latter  should  be  used,  so  as  to  afford  the  largest  amount 
of  nitrates,  and  showing  the  disposition  of  the  plant  to 
take  up  both,  unless  it  shall  be  shown  by  further  in¬ 
vestigations  that  the  plant  in  which  nitrate  of  potash 
exists  naturally  affords  the  largest  amount  of  alkaloid, 
which  is  hardly  probable. 

This  analysis  explains  the  cause  of  the  appearance  of 
nitrate  of  potash,  in  crystals,  upon  the  surface  of  the 
inspissated  extracts  of  hyoscyamus. 

It  is  not  difficult  to  determine  the  different  matters  of 
which  a  plant  is  composed,  but  it  is  quite  another  field  of 
investigation  to  determine  the  manner  in  which  these 
substances  are  produced,  and  follow  the  complicated 
processes  which  constitute  vegetation.  The  multiplicity 
of  operations  continually  going  on  in  vegetation  at  the 
same  time,  the  variety  of  substances  formed  out  of  the 
same  compound,  the  harmony,  skill,  and  certainty  which 
attends  all  the  operations,  are  too  wonderful  to  pass  our 
observation,  and  too  important  not  to  challenge  thorough 
investigation. 

The  researches  and  discoveries  of  agricultural  che¬ 
mistry  fully  establish  the  fact  that  plants  require  for 
their  growth  and  perfect  development  certain  inorganic 
constituents,  which  are  different  in  different  classes  of 
plants.  And  the  object  of  our  inquiry  is  to  ascertain 
what  inorganic  constituents  are  indispensable  for  the 
growth  of  the  cultivated  narcotics  and  perfect  develop¬ 
ment  of  those  principles,  upon  which  their  value  as 
medicinal  agents  depends. 

The  utility  of  alkalies  in  the  form  of  nitrates,  or,  in¬ 
deed,  in  any  form,  cannot  be  doubted ;  nor  can  their 
utility  in  the  formation  of  organic  alkaloids  in  plants 
be  considered  a  question. 

Liebig  says  u  the  existence  of  vegetable  alkalies  in 


combination  with  organic  acids  gives  great  weight  to 
the  opinion  that  alkaline  bases  in  general  are  connected 
with  the  development  of  plants  •,  ”  and  it  remains  to  be 
determined,  by  further  experiment  and  analysis,  which 
salt  is  most  efficient  in  the  development  of  the  peculiar 
alkaloids  upon  which  the  medicinal  activity  of  each 
narcotic  appears  to  almost  entirely  depend,  establish  the 
true  source  of  the  active  principles  of  other  classes,  and 
ascertain  by  what  process  the  development  of  resinous 
and  neutral  principles  likewise  depends.  —  American 
Journal  of  Materia  Meclica. 
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A  Course  of- Six  Lectures  1  ( adapted  to  a  Juvenile  Auditory ),  con¬ 
sisting  of  Illustrations  of  the  Various  Forces  of  Matter,  i.  e.  of 
such  as  are  called  the  Physical  or  Inorganic  Forces  —  including 
on  Account  of  their  Relations  to  each  other ;  by  M.  Faraday, 
D.C.L.,  F.R.  S.,  Fullerian  Professor  of  Chemistry,  R.  I.,  Foreign 
Associate  of  the  Academy  of  Sciences,  Paris,  Sfc. 

Lecture  II.  (Jan.  3,  i860.) — Gravitation—  Cohesion. 

Do  me  the  favour  to  pay  me  as  much  attention  as  you  did  at  our 
last  meeting,  and  I  shall  not  repent  of  that  which  I  have  proposed 
to  undertake.  It  will  he  impossible  for  us  to  consider  the  Laws  of 
Nature,  and  what  they  effect,  unless  we  now  and  then  give  our  sole 
attention,  so  as  to  obtain  a  clear  idea  upon  the  subject.  Give  me 
now  that  attention,  and  then  I  trust  we  shall  not  part  without 
your  knowing  something  about  those  Laws,  and  the  manner  in 
which  they  act.  You  recollect,  upon  the  last  occasion,  I  ex¬ 
plained  that  all  bodies  attracted  each  other,  and  that  this  power 
we  called  gravitation.  I  told  you  that  when  we  brought  these 
two  bodies  [two  equal  sized  ivory  balls  suspended  by  threads] 
near  together  they  attracted  each  other,  and  that  we  might 
suppose  that  the  whole  power  of  this  attraction  was  exerted 
between  their  respective  centres  of  gravity;  and,  furthermore, 
you  learned  from  me  that  if,  instead  of  a  small  ball,  I  took  a  larger 
one,  like  that  [changing  one  of  the  balls  for  a  much  larger  one], 
there  was  much  more  of  this  attraction  exerted ;  or,  if  I  made  this 
ball  larger  and  larger,  until,  if  it  were  possible,  it  became  as  large  as 
the  Earth  itself — or,  I  might  take  the  Earth  itself,  as  the  large 
ball — that  then  the  attraction  would  become  so  powerful  as  to  cause 
them  to  rush  together  in  this  manner  [dropping  the  ivory  ball]. 
You  sit  there  upright,  and  I  stand  upright  here,  because  we  keep  our 
centres  of  gravity  properly  balanced  with  respect  to  the  earth ; 
and  I  need  not  tell  you  that  on  the  other  side  of  this  world  the 
people  are  standing  and  moving  about  with  their  feet  towards 
our  feet,  in  a  reversed  position  as  compared  with  us,  and  all  by 
means  of  this  power  of  gravitation  to  the  centre  of  the  earth. 

I  must  not,  however,  leave  the  subject  of  gravitation,  without 
telling  you  something  about  its  laws  and  regularity ;  and  first, 
as  regards  its  power  with  respect  to  the  distance  the  bodies  are 
apart.  If  I  take  one  of  these  balls  and  place  it  within  an  inch  of 
the  other,  they  attract  each  other  with  a  certain  power.  If  I 
hold  it  at  a  greater  distance  off,  they  attract  with  less  power,  and 
if  I  hold  it  at  a  greater  distance  still,  their  attraction  is  still  less. 
Now  this  fact  is  of  the  greatest  consequence ;  for,  knowing  this 
law,  philosophers  have  discovered  most  wonderful  things.  You 
know  that  there  is  a  planet,  Uranus,  revolving  round  the  sun 
with  us,  but  eighteen  hundred  millions  of  miles  off;  and  be¬ 
cause  there  is  another  planet  as  far  off  as  three  thousand  mil¬ 
lions  of  miles,  this  law  of  attraction,  or  gravitation,  still  holds 
good,  and  philosophers  actually  discovered  this  latter  planet, 
Neptune,  by  reason  of  the  effects  of  its  attraction  at  this  over¬ 
whelming  distance.  Now  I  want  you  clearly  to  understand  what 
this  law  fs.  They  say  (and  they  are  right)  that  two  bodies  attract 
each  other  inversely  as  the  square  of  the  distance,  —  a  sad  jumble 
of  words  until  you  understand  them ;  but  I  think  we  shall  soon 
comprehend  what  this  law  is,  and  what  is  the  meaning  of  the 
“  inverse  square  of  the  distance.” 

I  have  here  {fig.  1.)  a  lamp  A,  shining  most  intensely  upon 
this  disc  b,  c,  d,  and  this  light  acts  as  a  sun  by  which  I  can 
get  a  shadow  from  this  little  screen  b  f  (merely  a  square  piece 
of  card),  which,  as  you  know,  when  I  place  it  close  to  the  large 
screen,  just  shadows  as  much  of  it  as  is  exactly  equal  to  its  own 
size  -  but  now  let  me  take  this  card  e,  which  is  equal  to  the 
other  one  in  size,  and  place  it  midway  between  the  lamp  and  the 


1  Reported  verbatim  by  special  permission. 
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screen  ;  now  look  at  the  size  of  the  shadow  n  i>,  it  is  four  times 
the  original  size.  Here,  then,  comes  the  “  inverse  square  of  the 
distance.”  (This  distance  A  e,  is  one,  and  that  distance  A  b,  is 
two,  hut  that  size  e  being  one,  this  size  n  d  of  shadow  is  four 


instead  of  two,  which  is  the  square  of  the  distance  ;  and,  if  I  put 
the  screen  at  one  third  of  the  distance  from  the  lamp,  the 
shadow  on  the  large  screen  would  be  nine  times  the  size.  Again, 
if  I  hold  this  screen  here  at  b  f,  a  certain  amount  of  light  falls 
on  it  ;  and  if  I  hold  it  nearer  the  lamp  at  e,  more  light  shines 
upon  it.  And  you  see  at  once  how  much  —  exactly  the  quantity 
which  I  have  shut  off  from  the  part  of  this  screen  b  d,  now  in 
shadow  ;  moreover,  you  see  that  if  I  put  a  single  screen  here  at 
a,  by  the  side  of  the  shadow,  it  can  only  receive  one  fourth  of  the 
proportion  of  light  which  is  obstructed.  That,  then,  is  what  is 
meant  by  the  inverse  of  the  square  of  the  distance.  This  screen  e 
is  the  brightest  because  it  is  the  nearest,  and  there  is  the  whole 
secret  of  this  curious  expression  inversely  as  the  square  of  the  dis¬ 
tance.  Now,  if  you  cannot  perfectly  recollect  that  when  you  go 
home,  get  a  candle  and  throw  a  shadow  of  something  your  pro¬ 
file,  if  you  like— on  the  wall,  and  then  recede  or  advance,  and  you 
will  find  that  your  shadow  is  exactly  in  proportion  to  the 
square  of  the  distance  you  are  off  the  wall  ;  and  then  if  you 
consider  how  much  light  shines  on  you  at  one  distance,  and  how 
much  at  another,  you  get  the  inverse  accordingly.  So  it  is  as 
regards  the  attraction  of  these  two  balls,  they  attract  according 
to  the  square  of  the  distance,  inversely*  I  want  you  to  try 
and  remember  these  words,  and  then  you  will  be  able  to  go 
into  all  the  calculations  of  astronomers  as  to  the  planets  and 
other  bodies,  and  tell  why  they  move  so  fast,  and  why  they  go  round 
the  sun  without  falling  into  it,  with  many  other  curious  things. 

Let  us  now  leave  this  subject  which  I  have  written  upon 
the  board  under  the  word  Force  —  Gravitation — and  go  a 
step  further.  All  bodies  attract  each  other  at  sensible  distances. 
I  showed  you  the  electric  attraction  on  the  last  occasion  (though 
I  did  not  call  it  so);  that  attracts  at  a  distance;  and  in  order 
to  make  our  progress  a  little  more  simple,  suppose  I  take  a  few 
iron  particles  [dropping  some  small  fragments  of  iron  on  the  table]. 
There,  I  have  already  told  you  that  in  all  cases  where  bodies  fall,  it 
is  the  particles  that  are  attracted.  You  may  consider  these  then  as 
separate  particles  magnified,  so  as  to  be  evident  to  your  sight ; 
they  are  loose  from  each  other  —  they  all  gravitate — they  all  fall 
to  the  earth — for  the  force  of  gravitation  never  fails.  Nowr,  I 
have  here  a  centre  of  power  which  I  will  not  name  at  present, 
and  when  these  particles  are  placed  upon  it,  see  what  an  attrac¬ 
tion  they  have  for  each  other. 

Here  I  have  an  arch  of  iron 
filings  (Jig.  z.)  regularly  built  up 
like  an  iron  bridge,  because  I 
have  put  them  within  a  sphere 
of  action  which  will  cause  them 
to  attract  each  other.  See !  — 

1  could  let  a  mouse  run  through 
it,  and  yet  if  I  try  to  do  the 
same  thing  with  them  here  [on 
the  table]  they  do  not  attract 
each  other  at  all.  It  is  that  [the 
magnet]  which  makes  them  hold 
together.  Now  just  as  these  iron 
particles  hold  together  in  the 
form  of  an  elliptical  bridge,  so 
do  the  different  particles  of  iron 
which  constitute  this  nail  hold 
together  and  make  it  one.  And  here  is  a  bar  of  iron ;  why,  it  is 


Fig.  z. 


only  because  the  different  parts  of  this  iron  are  so  wrought  as  to 
!  keep  close  together  by  the  attraction  between  the  particles,  that 
;  it  is  held  together  in  one  mass.  It  is  kept  together,  in  fact, 
j  merely  by  the  attraction  of  one  particle  to  another,  and  that 
is  the  point  I  want  now  to  illustrate.  If  I  take  a  piece  of 
1  flint  and  strike  it  with  a  hammer  and  break  it  thus  [breaking 
j  off  a  piece  of  the  flint],  I  have  done  nothing  more  than  sepa¬ 
rate  the  particles  which  compose  these  two  pieces  so  far  apart, 
that  their  attraction  is  too  weak  to  cause  them  to  hold  toge¬ 
ther,  and  it  is  only  for  that  reason  that  there  are  noAV  twro  pieces 
in  the  place  of  one.  I  will  show  you  an  experiment  to  prove 
!  that  this  attraction  does  still  exist  in  those  particles,  for  here  is 
j  a  piece  of  glass  (for  what  was  true  of  the  flint  and  the  bar  of 
iron  is  true  of  the  piece  of  glass,  and  is  true  of  every  other  solid, 
they  are  all  held  together  in  the  lump  by  the  attraction  between 
their  parts),  and  I  can  show  you  the  attraction  between  its  sepa¬ 
rate  particles,  for  if  I  take  these  portions  of  glass  which  I  have 
j  reduced  to  very  fine  powder  you  see  that  I  can  actually  build 
them  up  into  a  solid  wall  by  pressure  between  twTo  flat  sur¬ 
faces.  The  power  which  I  thus  have  of  building  up  this  wall  is  due 
to  the  attraction  of  the  particles,  forming  as  it  were  the  cement 
which  holds  them  together ;  and  so  in  this  case,  where  I  have 
taken  no  very  great  pains  to  bring  the  particles  together, 
you  see,  perhaps  a  couple  of  ounces  of  finely  pounded  glass 
standing  as  an  upright  wall  —  is  not  this  attraction  most 
wonderful  ?  That  bar  of  iron  one  inch  square  has  such 
power  of  attraction  in  its  particles — giving  to  it  such  strength 
— that  it  will  hold  up  twenty  tons  weight  before  the  little 
set  of  particles  in  the  small  space  equal  to  one  division  across 
which  it  can  be  pulled  apart,  will  separate.  In  this  man¬ 
ner  suspension  bridges  and  chains  are  held  together  by  the 
attraction  of  their  particles,  and  I  am  going  to  make  an  experi¬ 
ment  which  will  show  how  strong  is  this  attraction  of  the  par¬ 
ticles —  do  not  think  me  a  harlequin  or  fairy.  [The  Lecturer 
here  placed  his  foot  on  a  loop  of  wire  fastened  to  a  support  above, 
and  swung  with  his  whole  weight  resting  upon  it  for  some 
moments.]  You  see  while  hanging  here  all  my  weight  is  sup¬ 
ported  by  these  little  particles  of  the  wire,  just  as  in  panto¬ 
mimes  they  sometimes  suspend  gentlemen  and  damsels. 

Now  how  can  we  make  this  attraction  of  the  particles 
a  little  more  simple  ?  There  are  many  things  which  if 
brought  together  properly  will  show  this  attraction.  Here  is 
a  boy’s  experiment  (and  I  like  a  boy’s  experiment). — Get  a 
tobacco-pipe,  fill  it  with  lead,  melt  it,  and  then  pour  it  out  upon 
a  stone,  and  thus  get  a  clean  piece  of  lead  (this  is  a  better  plan 
than  scraping  it  —  scraping  alters  the  condition  of  the  surface  of 
the  lead).  I  have  here  some  pieces  of  lead  which  I  melted  this 
morning  for  the  sake  of  making  them  clean.  Now  these  pieces  of 
lead  hang  together  by  the  attraction  of  their  particles,  and  if  I 
press  these  two  separate  pieces  close  together,  so  as  to  bring  their 
particles  within  the  sphere  of  attraction,  you  will  see  how  soon 
they  become  one.  I  have  merely  got  to  give  them  a  good  squeeze, 
and  draw  the  upper  piece  slightly  round  at  the  same  time,  and 
here  they  are  as  one,  and  all  the  bending  and  twisting  I  can  give 
them  will  not  make  them  separate  again ;  I  have  joined  the 
lead  together,  not  with  solder,  but  simply  by  means  of  the  attrac¬ 
tion  of  the  particles. 

This  however  is  not  the  best  way  of  bringing  those  particles 
together,  we  have  many  better  plans  than  that  —  and  I  will  show 
you  one  that  will  do  very  well  for  juvenile  experiments.  There  is 
some  alum  crystallised  very  beautifully  by  nature  (for  all  things 
are  far  more  beautiful  in  their  natural  than  their  artificial  form), 
and  here  I  have  some  of  the  same  alum  broken  into  fine  pow- 
der.  In  it  I  have  destroyed  that  force  of  which  I  have  placed 
the  name  on  this  board  —  Cohesion,  or  the  attraction  exerted 
between  the  particles  of  bodies  to  hold  them  together.  Now  I  am 
going  to  show  you  that  if  we  take  this  powdered  alum  and  some  hot 
water,  and  mix  them  together,  I  shall  dissolve  the  alum —  all  the 
particles  will  be  separated  by  the  waiter  far  more  completely  than 
they  are  here  in  the  powder  ;  but  then,  being  in  the  water,  they 
will  have  the  opportunity  as  it  cools  (for  that  is  the  condition 
which  favours  their  coalescence)  of  uniting  together  again  and 
forming  one  mass. 

Now  having  brought  the  alum  into  solution,  I  will  pour  it  into 
this  glass  basin,  and  you  will,  to-morrow,  find  that  those  particles 
of  alum  which  I  have  put  into  the  water,  and  so  separated  that 
they  are  no  longer  solid,  will  as  the  water  cools,  come  together 
and  cohere,  and  by  to-morrow  morning  we  shall  have  a  great  deal 
of  the  alum  crystallised  out,  that  is  to  say,  come  back  to  the 
solid  form.  [The  Lecturer  here  poured  a  little  of  the  hot  solution 
of  alum  into  the  glass  dish,  and  when  the  latter  had  thus  been 
made  warm,  the  remainder  of  the  solution  was  added.]  I  am 
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now  doing  that  which  I  advise  you  to  do  if  you  use  a  glass  vessel, 
namely,  warming  it  slowly  and  gradually ;  and  in  repeating  this 
experiment  do  as  I  do ;  pour  the  liquid  out  gently,  leaving  all  the 
dirt  behind  in  the  basin ;  and  remember  that  the  more  carefully 
and  quietly  you  make  this  experiment  at  home,  the  better  the 
crystals.  To-morrow  you  will  see  the  particles  of  alum  drawn  toge¬ 
ther,  and  if  I  put  two  pieces  of  coke  in  some  part  of  the  solution 
(the  coke  ought  first  to  be  washed  very  clean,  and  dried),  you 
will  find  to-morrow  that  we  shall  have  a  beautiful  crystallisation 
over  the  coke,  making  it  exactly  resemble  a  natural  mineral. 

Now  how  curiously  our  ideas  expand  by  watching  these  con¬ 
ditions  of  the  attraction  of  cohesion  —  how  many  new  pheno¬ 
mena  it  gives  us  beyond  those  of  the  attraction  of  gravitation. 
See  how  it  gives  us  great  strength.  The  things  we  deal  with 
in  building  up  the  structures  on  the  earth  are  of  strength  — 
we  use  iron,  stone,  and  other  things  of  great  strength  ;  and  only 
think  that  all  those  structures  you  have  about  3-011 — think  of 
the  Great  Eastern  if  you  please,  which  is  of  such  size  and  power 
as  to  be  almost  more  than  man  can  manage  —  are  the  result  of 
this  power  of  cohesion  and  attraction. 

I  have  here  a  body  in  which  I  believe  you  will  see  a  change 
taking  place  in  its  condition  of  cohesion  at  the  moment  it  is 
made.  It  is  at  first  yellow,  it  then  becomes  a  fine  crimson  red. 
Just  watch  when  I  pour  these  two  liquids  together  —  both  co¬ 
lourless  as  water.  [The  Lecturer  here  mixed  together  solutions 
of  perchloride  of  mercury  and  iodide  of  potassium,  when  a 
yellow  precipitate  of  biniodide  of  mercury  fell  down,  which  almost 
immediately  became  crimson  red.]  Now,  there  is  a  substance 
which  is  very  beautiful,  but  see  how  it  is  changing  colour.  It 
was  reddish-yellow  at  first,  but  it  has  now  become  red.  I 
have  previously  prepared  a  little  of  this  red  substance,  which  you 
see  formed  in  the  liquid,  and  have  put  some  of  it  upon  paper. 
[Exhibiting  several  sheets  of  paper  coated  with  scarlet  biniodide 
of  mercury.]  There  it  is  —  the  same  substance  spread  upon 
paper,  and  there  too  is  the  same  substance;  and  here  is  some 
more  of  it  [exhibiting  a  piece  of  paper  as  large  as  the  other 
sheets,  but  having  only  very  little  red  colour  on  it,  the  greater 
part  being  yellow],  a  little  more  of  it,  you  will  say.  Do  not  be 
mistaken ;  there  is  as  much  upon  the  surface  of  one  of  these 
pieces  of  paper  as  upon  the  other.  What  you  see  yellow  is  the 
same  thing  as  the  red  body,  only  the  attraction  of  cohesion  is  in 
a  certain  degree  changed;  for  I  will  take  this  red  body,  and 
apply  heat  to  it  (you  may  perhaps  see  a  little  smoke  arise,  but 
that  is  of  no  consequence),  and  if  you  look  at  it  it  will  first  of 
all  darken — but  see,  how  it  is  becoming  yellow.  I  have  now 
made  it  all  yellow,  and  what  is  more  it  will  remain  so ;  but  if  I 
take  any  hard  substance,  and  rub  the  yellow  part  with  it,  it  will 
immediately  go  back  again  to  the  red  condition.  [Exhibiting 
the  experiment.]  There  it  is.  You  see  the  red  is  not  put  back , 
but  brought  back  by  the  change  in  the  substance.  Now  [wann¬ 
ing  it  over  the  spirit  lamp]  here  it  is  becoming  yellow  again, 
and  that  is  all  because  its  attraction  of  cohesion  is  changed.  And 
what  will  you  say  to  me  when  I  tell  you  that  this  piece  of 
common  charcoal  is  just  the  same  thing,  only  differently  coalesced, 
as  the  diamonds  which  you  wear.  (I  have  put  a  specimen  outside 
of  a  piece  of  straw  which  was  charred  in  a  particular  way — it  is 
just  like  black  lead).  Now,  this  charred  straw,  this  charcoal, 
and  these  diamonds,  are  all  of  them  the  same  substance,  changed 
but  in  their  properties  as  respects  the  force  of  cohesion. 

Here  is  a  piece  of  glass  [producing  a  piece  of  plate  glass  about 
two  inches  square],  (I  shall  want  this  afterwards  to  look  at 
and  examine  its  internal  condition) — and  here  is  some  of  the  same 
sort  of  glass  differing  only  in  its  power  of  cohesion,  because  while 
yet  melted  it  has  been  dropped  into  cold  water  [exhibiting  a 
“  Prince  Rupert’s  drop”  {f  a.  3.)],  and  if  I  take  one  of  these  little 
tear-like  pieces  and  break  off  ever  so  little  from  the  point,  the 
whole  will  at  once  burst  and  fall  to  pieces.  I  will  now  break  off 
a  piece  of  this.  [The  Lecturer  nipped  off  a  small  piece  from  the 
end  of  one  of  the  Rupert’s  drops,  whereupon  the  whole  imme¬ 
diately  fell  to  pieces.]  There!  you  see  the  solid  glass  has  sud¬ 
denly  become  powder,  and  more  than  that,  it  has  knocked  a  hole  in 
the  glass  vessel  in  which  it  was  held.  I  can  sIioav  the  effect  better 
in  this  bottle  of  water,  and  it  is  very  likely  the  whole  bottle  will 
go.  [A  6-oz.  vial  was  filled  with  water,  and  a  Rupert’s  drop 
placed  in  it  with  the  point  of  the  tail  just  projecting  out  ;  upon 
breaking  the  tip  off,  the  drop  burst,  and  the  shock  being  trans¬ 
mitted  through  the  water  to  the  sides  of  the  bottle,  shattered  the 
latter  to  pieces.] 

Here  is  another  form  of  the  same  kind  of  experiment,  I 
have  here  some  more  glass  which  has  not  been  annealed,  [showing 
some  thick  glass  vessels  (fg.  4.)],  and  if  I  take  one  of  these  glass 
vessels  and  drop  a  piece  of  pounded  glass  into  it  (or  I  will  take 


some  of  these  small  pieces  of  rock  crystal — they  have  the  advan  • 
tage  of  being  harder  than  glass)  and  so  make  the  least  scratch 
upon  the  inside,  the  whole  bottle  will  break  to  pieces, — it  cannot 
hold  together.  [The  Lecturer  here  dropped  a  small  fragment  of 
rock  crystal  into  one  of  these  glass  vessels,  when  the  bottom 
immediately  came  out  and  fell  upon  the  plate.]  There  it  goes 
through,  just  as  it  would  through  a  sieVe. 


Now,  I  have  shown  you  these  things  for  the  purpose  of  bringing 
your  minds  to  see  that  bodies  are  not  merely  held  together  by  this 
power  of  cohesion,  but  that  they  are  held  together  in  very  curious 
ways.  And  suppose  I  take  some  things  that  are  held  together  by 
this  force,  and  examine  them  more  minutely.  I  will  first  take  a 
bit  of  glass,  and  if  I  give  it  a  blow  with  a  hammer  I  shall  just 
break  it  to  pieces.  You  saw  how  it  was  in  the  case  of  the  flint 
when  I  broke  the  piece  off;  a  piece  of  a  similar  kind  would 
come  off,  just  as  you  would  expect ;  and  if  I  were  to  break  it  up 
still  more,  it  would  be  as  you  have  seen,  simply  a  collection  of 
small  particles  of  no  definite  shape  or  form.  Rut  supposing  I 
take  some  other  thing,  this  stone  for  instance  (fig.  5.)  [taking  a 
piece  of  mica],  and  if  I  hammer  this  stone  I  may  batter  it  a  great 
deal  before  I  can  break  it  up.  I  may  even  bend  it  without 
breaking  it  ;  that  is  to  say,  I  may  bend  it  in  one  particular  direction 
without  breaking  it  much,  although  I  feel  in  my  hands  that  I  am 
doing  it  some  injury.  But  now,  if  I  take  it  by  the  edges  I  find  that 
it  breaks  up  into  leaf  after  leaf  in  a  most  extraordinary  manner. 
Why  should  it  break  up  like  that  ?  Not  because  all  stones  do, 
or  all  crystals;  for  there  is  some  salt  —  (fig.  6.) — you  know  what 
Fig.  5 ■  Fig.  6.  Fig.  7. 


common  salt  is ;  here  is  a  piece  of  this  salt  which  by  natural  cir¬ 
cumstances  has  had  its  particles  so  brought  together  that  they  have 
been  allowed  free  opportunity  of  combining  or  coalescing,  and  you 
shall  see  what  happens  if  I  take  this  piece  of  salt  and  break  it. 
It  does  not  break  as  flint  did,  or  as  the  mica  did,  but  with  a 
clean  sharp  angle  and  exact  surfaces,  beautiful  and  glittering  as 
diamonds  [breaking  it  by  gentle  blows  with  a  hammer]  ;  there  is 
a  square  prism  which  I  may  break  up  into  a  square  tube.  You 
see  these  fragments  are  all  square — one  side  may  be  longer  than  the 
other,  but  they  will  only  split  up  so  as  to  form  square  or  oblong 
pieces  with  cubical  sides.  Now,  I  go  a  little  further,  and  I  find 
another  stone  (fig.  7.)  [Iceland,  or  calc-spar],  which  I  may  break 
in  a  similar  way,  but  not  with  the  same  result.  Here  is  a  piece 
which  I  have  broken  off,  and  you  see  there  are  plain  surfaces  per¬ 
fectly  regular  with  respect  to  each  other,  but  it  is  not  cubical  — 
it  is  what  we  call  a  rhomboid.  It  still  breaks  in  three  directions 
most  beautifully  and  regularly  with  polished  surfaces,  but  with 
sloping  sides,  not  like  the  salt.  Why  not  ?  It  is  very  manifest 
that  this  is  owing  to  the  attraction  of  the  particles  one  for  the 
other,  being  less  in  the  direction  in  which  they  give  way  than  in 
other  directions.  I  have  on  the  table  before  me  a  number  of 
little  bits  of  calcareous  spar,  and  I  recommend  each  of  you  to 
take  a  piece  home,  and  then  you  can  take  a  knife  and  try  to  divide 
it  in  the  direction  of  any  of  the  surfaces  already  existing.  You 
will  be  able  to  do  it  at  once  —  but  if  you  try  to  cut  it  across  the 
crystals  you  cannot  ;  by  hammering,  you  may  bruise  and  break 
it  up  —  but  you  cannot  divide  it  into  these  beautiful  little  rhom¬ 
boids. 

Now  I  want  you  to  understand  a  little  more  how  this  is  —  and 
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for  this  purpose  I  am  going  to  use  the  electric  light  again.  You 
see,  we  cannot  look  into  the  middle  of  a  body  like  this  piece  of  glass. 
We  perceive  the  outside  form,  and  the  inside  form,  and  we  look 
through  it,  but  we  cannot  well  find  out  how  these  forms  become  so, 
and  I  want  you  therefore  to  take  a  lesson  in  the  way  in  which 
we  use  a  ray  of  light  for  the  purpose  of  seeing  what  is  in  the 
interior  of  bodies.  Light  is  a  thing  which  is,  so  to  say,  attracted 
by  every  substance  that  gravitates  (and  we  do  not  know  any  thing 
that  does  not).  All  matter  affects  light  more  or  less  by  what  Ave 
may  consider  as  a  kind  of  attraction,  and  I  have  arranged  (Jig.  8.) 


a  very  simple  experiment  upon  the  floor  of  the  room  for  the  pur¬ 
pose  of  illustrating  this.  I  have  put  into  that  basin  a  few  things 
which  those  who  are  in  the  body  of  the  theatre  Avill  not  be  able 
to  see,  and  I  am  going  to  make  use  of  this  power  Avhich  matter 
possesses  of  attracting  a  ray  of  light.  If  Mr.  Anderson  pours 
some  water  gently  and  steadily  into  the  basin,  the  water  will 
attract  the  rays  of  light  downwards,  and  the  piece  of  silver  and 
the  sealing  wax  will  appear  to  rise  up  into  the  sight  of  those  avIio 
were  before  not  high  enough  to  see  over  the  side  of  the  basin  to  its 
bottom.  [Mi-.  Anderson  here  poured  water  into  the  basin,  and 
upon  the  Lecturer  asking  whether  any  body  could  see  the  silver 
and  sealing  wax  he  Avas  answered  by  a  general  affirmative].  Now 
I  suppose  that  everybody  can  see  that  they  are  not  at  all  dis¬ 
turbed,  whilst  from  the  Avay  they  appear  to  have  risen  up,  you 
Avould  imagine  the  bottom  of  the  basin  and  the  articles  in  it 
Avere  tAVO  inches  thick,  although  they  are  only  one  of  our  small 
silver  dishes  and  a  piece  of  sealing-wax  which  I  have  put  there. 
The  light  Avhich  now  goes  to  you  from  that  piece  of  silver  Avas 
obstructed  by  the  edge  of  the  basin  Avhen  there  was  no  water  there, 
and  you  were  unable  to  see  anything  of  it ;  but  Avhen  Ave  poured  in 
Avater,  the  rays  Avere  attracted  down  by  it  over  the  edge  of  the 
basin  and  you  were  thus  enabled  to  see  the  articles  at  the  bottom. 

I  have  shoAvn  you  this  experiment  first,  so  that  you  might 
understand  Iioav  glass  attracts  light,  and  might  then  see  hoAV 
other  substances  like  rock  salt  and  calcareous  spar,  mica  and 
other  stones  would  affect  the  light ;  and  if  Dr.  Tyndall  Avill  be 
good  enough  to  let  us  use  his  light  again,  we  will  first  of  all  show 
you  how  it  may  be  bent  by  a  piece  of  glass  (Jig.  9.)  [The  electric 


lamp  Avas  again  lit,  and  the  beam  of  parallel  rays  of  light  which 
it  emitted  was  bent  about  and  decomposed  by  means  of  the 
prism.]  Noav  here  you  see,  if  I  send  the  light  through  this 
piece  of  plain  glass  A,  it  goes  straight  through  without  being 
bent  (unless  the  glass  be  held  obliquely,  and  then  the  pheno¬ 
menon  becomes  more  complicated),  but  if  I  take  this  piece  of 
glass  b  [a  prism],  you  see  it  Avill  sIioav  a  very  different  effect. 
It  no  longer  goes  to  that  Avail,  but  it  is  bent  to  this  screen  c, 
and  how  much  more  beautiful  it  is  uoav  [throAving  the  prismatic 
spectrum  on  the  screen].  This  ray  of  light  is  bent  out  of  its 
course  by  the  attraction  of  the  glass  upon  it.  And  you  see  I  can 
turn  and  tAvist  the  rays  to  and  fro  in  different  parts  of  the  room 
just  as  I  please.  Now  it  goes  there,  now  here.  [The  Lecturer 
projected  the  prismatic  spectrum  about  the  theatre.]  Here  I 
have  the  rays  once  more  bent  on  to  the  screen,  and  you  see 
how  Avonderfully  and  beautifully  that  piece  of  glass  not  only 
bends  the  light  by  virtue  of  its  attraction,  but  actually  splits  it 
up  into  different  colours.  Now  I  Avant  jmu  to  understand  that 
this  piece  of  glass  [the  prism]  being  perfectly  uniform  in  its  in¬ 
ternal  structure,  tells  us  about  the  action  of  these  other  bodies 
which  are  not  uniform — Avhich  do  not  merely  cohere,  but  also 
have  within  them,  in  different  parts,  different  degrees  of  cohesion, 
and  thus  attract  and  bend  the  light  with  varying  poAvers.  We 


will  now  let  the  light  pass  through  one  or  f  avo  of  these  things 
which  I  just  now  showed  you  broke  so  curiously  ;  and  first  of  all 
I  Avill  take  a  piece  of  mica.  Here  you  see  is  our  ray  of  light  — 
we  have  first  to  make  it  Avhat  we  call  polarised,  but  about  that 
you  need  not  trouble  yourselves,  it  is  only  to  make  our  illustra¬ 
tion  more  clear.  Here,  then,  we  have  our  polarised  ray  of  light, 
and  I  can  so  adjust  it  as  to  make  the  screen  upon  which  it  is 
shining  either  light  or  dark,  although  I  have  nothing  in  the  course 
of  this  ray  of  light  but  what  is  perfectly  transparent  [turning 
the  analyser  round].  I  Avill  now  make  it  so  that  it  is  quite  dark, 
and  we  Avill  in  the  first  instance  put  a  piece  of  common  glass  into 
the  polarised  ray  so  as  to  show  you  that  it  does  not  enable  the 
light  to  get  through.  You  see,  the  screen  remains  dark.  The  glass 
then,  internally,  has  no  effect  upon  the  light.  [The  glass  was 
remoAred,  and  a  piece  of  mica  introduced.]  Noav,  there  is  the 
mica  which  we  split  up  so  curiously  into  leaf  after  leaf,  and  see 
how  that  enables  the  light  to  pass  through  on  to  the  screen,  and 
how,  as  Dr.  Tyndall  turns  it  round  in  his  hand,  you  have  those 
different  colours,  pink,  and  purple,  and  green,  coming  and  going 
most  beautifully ; — not  that  the  mica  is  more  transparent  than  the 
glass,  but  because  of  the  different  manner  in  which  its  particles 
are  arranged  by  the  force  of  cohesion. 

Now  we  will  see  how  Calcareous  spar  acts  upon  this  light, 

■ — that  stone  which  splithip  into  rhombs,  and  of  Avhich  you  are 
going  to  take  a  little  piece  home  each  of  you.  [The  mica  Avas 
removed,  and  apiece  of  calc  spar  introduced  at  A.]  See  how 
that  turns  the  light  round  and  round,  and  produces  these  rings 
and  that  black  cross  (fig.  10.)  Look  at  those  colours,  are  they 


not  most  beautiful  for  you  and  for  me?  (for  I  enjo3r  these  things 
as  much  as  you  do.)  In  what  a  Avonderful  manner  they  open 
out  to  us  the  internal  arrangement  of  the  particles  of  this  cal¬ 
careous  spar  by  the  force  of  cohesion. 

And  iioav  I  will  show  you  another  experiment.  Here  is  that 
piece  of  glass  which  before  had  no  action  upon  the  light.  You 
shall  see  Avhat  it  Avill  do  when  we  apply  pressure  to  it.  Here, 
then,  Ave  have  our  ray  of  polarised  light,  and  I  will  first  of  all 
show  you  that  the  glass  has  no  effect  upon  it  in  its  ordinary 
state, — Avhen  I  place  it  in  the  course  of  the  light,  the  screen  still 
remains  dark.  Noav  Dr.  Tyndall  Avill  press  that  bit  of  glass  be¬ 
tween  three  little  points,  one  point  against  tAVO,  so  as  to  bring  a 
strain  upon  the  parts,  and  you  Avill  see  what  a  curious  effect  that 
has.  [Upon  the  screen  two  AArhite  dots  gradually  appeared]. 
Ah!  these  points  shoAV  the  position  of  the  strain — in  these 
parts  the  force  of  cohesion  is  being  exerted  in  a  different  degree 
to  AA'hat  it  is  in  the  other  parts,  and  hence  it  allows  the  light  to 
pass  through.  How  beautiful  that  is  —  how  it  makes  the  light 
come  through  some  parts  and  leaves  it  dark  in  others,  and  all 
because  Ave  weaken  the  force  of  cohesion  between  particle  and 
particle.  Whether  you  have  this  mechanical  poAver  of  straining, 
or  AArhether  we  take  other  means,  Ave  get  the  same  result,  and, 
indeed,  I  will  shoAV  you  by  another  experiment  that  if  Ave  heat 
the  glass  in  one  part  it  Avill  alter  its  internal  structure,  and  pro¬ 
duce  a  similar  effect.  Here  is  a  piece  of  common  glass,  and  if  I 
insert  this  in  the  path  of  the  polarised  ray,  I  believe  it  Avill  do 
nothing.  There  is  the  common  glass  [introducing  it] — no 
light  passes  through — the  screen  remains  quite  dark ;  but  I  am 
going  to  Avarm  this  glass  in  the  lamp,  and  you  knoAV  yourselves 
that  Avhen  you  pour  warm  water  upon  glass  you  put  a  strain 
upon  it  sufficient  to  break  it  sometimes  —  something  like  there 
was  in  the  case  of  the  Prince  Kupert’s  drops.  [The  glass  was 
warmed  in  the  spirit  lamp,  and  again  placed  across  the  ray  of  light.  ] 
Now  you  see  how  beautifully  the  light  goes  through  those  parts 
which  are  hot,  making  dark  and  light  lines  just  as  the  crystal 
did,  and  all  because  of  the  alteration  I  have  effected  in  its  inter¬ 
nal  condition ;  for  these  dark  and  light  parts  are  a  proof  of  the 
presence  of  forces  acting  and  dragging  in  different  directions 
within  the  solid  mass. 

(The  third  Lecture,  on  Cohesion  and  Chemical  Affinity,  will  appear  in  our  next.) 
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PROCEEDINGS  OP  SOCIETIES. 


PHARMACEUTICAL  SOCIETY,  January  4,  i860. 

T.  N.  R.  Morson,  Esq.  President ,  in  the  Chair. 

The  first  paper  read  was  On  the  Preparation  of  Lard  for 
Pharmaceutical  purposes ;  by  Mr.  T.  H.  Hills. 

Mr.  Hills  believes  that  lard  acquires  its  bad  smell  owing 
to  the  presence  of  a  disagreeable  odorous  matter  wffnch  is 
found  between  the  lard  and  the  membrane  from  which  it  is 
separated.  When  prepared  in  the  usual  way  this  odorous 
matter  is  dissolved  and  becomes  diffused  through  the  whole 
of  the  lard.  In  order  to  get  rid  of  it  and  obtain  the  lard 
quite  pure,  Mr.  Hills  cuts  up  the  flair,  and  before  melting 
places  it  in  a  vessel  with  a  perforated  bottom  (a  sort  of 
colander),  and  keeps  a  stream  of  water  running  through, 
squeezing  and  stirring  the  mass  continually,  so  that  every 
part  of  it  may  be  exposed  to  the  action  of  the  water.  By 
this  means  the  odorous  matter  is  washed  away.  After¬ 
wards  the  lard  is  melted  and  strained  from  the  membrane. 
Prepared  in  this  way  lard  will  keep  without  smell  for  9  or 
12  months.  When  henzoated  lard  is  prepared,  bruised 
benzoin  is  added  previous  to  the  melting,  and  the  whole Js 
maintained  at  a  gentle  heat  for  two  hours  and  then  strained. 

Mr.  Buckle  had  found  it  advisable  to  remove  all  the  fat 
immediately  around  the  kidneys  and  ureters  (which  always 
had  a  bad  odour)  before  the  lard  was  made.  If  this  were 
done  it  might  be  prepared  in  the  usual  way  without  pos¬ 
sessing  any  smell.  He  heated  it  to  ebullition  to  get  rid  of 
the  water. 

Mr.  Wright  said  that  perfumers  were  the  largest  con¬ 
sumers  of  prepared  lard,  and  they  made  it  by  cutting  up 
the  flair  and  boiling  it  with  water,  throwing  in  about  2  ozs. 
of  alum  to  the  cwt.  to  coagulate  albuminous  and  fibrinous 
matters,  which  they  skimmed  off. 

Mr.  Hills  replied  that  the  odorous  secretion  of  -which 
he  had  spoken  was  soluble  in  the  heated  lard,  and  could 
only  be  got  rid  of  by  washing  with  cold  Avater,  as  he  had 
described. 

The  next  paper  was  On  Pilulce,  by  Mr.  B.  S.  Proctor  of 
Newcastle.  The  object  in  making  pills  was  to  form  active 
ingredients  into  a  mass  with  substances  which  should  give 
plasticity,  and  at  the  same  time  promote  the  solubility,  and 
obviate  any  liability  to  change.  He  believed  it  best  to  make 
only  small  quantities  of  a  mass  at  a  time,  and  for  this  reason 
recommended  that  the  ingredients  should  be  kept  in  powder 
ready  to  be  made  up  with  Avater,  or  what  was  most  advisable, 
when  the  pills  were  required.  If  this  plan  were  generally 
adopted  he  believed  that  the  change  would  be  acceptable 
to  many.  The  objection  that  the  ingredients  of  Plummer’s 
pills  were  liable  to  separate  he  considered  of  no  value.  No 
objection  was  made  to  the  keeping  of  poAvders  (e.  g.  Dover’s 
powder)  on  the  same  account.  Making  a  solution  of  the  in¬ 
gredients,  and  then  evaporating  to  a  proper  consistence,  he 
thought  had  only  a  theoretical  advantage,  Avliile  the  fact  that 
pills  made  in  this  way  soon  fell  out  of  shape  Avas  a  positive 
disadvantage.  Wholesale  manufacturers  Avho  never  saw 
pills  after  they  had  been  in  a  patient’s  possession  for  a  month, 
he  did  not  consider  were  the  best  judges  of  what  would  form 
a  good  mass.  A  variety  of  pills  might  be  made  up  with 
glycerine.  Pil.  rhei  co.  made  up  with  it  becomes  tough  and 
keeps  well.  Made  up  with  treacle  the  mass  is  tough  when 
new,  but  becomes  hard.  The  best  excipient  perhaps  was  a 
mixture  of  3  parts  treacle,  9  parts  glycerine,  and  4  parts 
Avater.  The  use  of  tragacanth,  which  had  been  condemned, 
Avas  at  times  advisable.  A  small  quantity  of  it  removed  the 
stickiness  of  the  blue  pill.  Pills  compounded  of  aloes  and 
resins  usually  were  of  a  bad  shape.  They  were  best  made 
by  dissolving  the  ingredients  and  evaporating  with  some 
substance  which  would  give  support  to  the  mass.  What  he 
had  found  answer  this  purpose  best  was  fine  saAvdust,  which 
had  passed  through  a  sieve  with  about  40  meshes  to  the  inch. 
If  it  were  objected  that  sawdust  Avas  a  vulgar  substance,  pure 


lignin  or  c&lisaya  bark  might  be  used,  Avhich  would  answer 
equally  Avell.  He  had  found  that  60  grains  of  aloes  could  be 
made  into  a  mass  Aidiich  kept  its  shape  Avith  6  grains  of  saw¬ 
dust  and  6  minims  of  glycerine.  Extract  of  gentian  Avas 
often  used  to  make  aloes  into  a  mass,  under  an  impression 
that  a  bitter  increased  the  action  of  the  aloes.  If  this  really 
were  so  he  submitted  that  calisaya  bark  would  answer  the 
purpose  just  as  well. 

There  was  no  discussion  on  this  paper,  for  as  soon  as  the 
reading  was  finished  Mr.  Waugh  introduced  a  knife-clean¬ 
ing  machine  to  the  notice  of  the  meeting.  It  Avas  made  of 
two  boards,  one  side  of  each  having  a  cushion  of  felt  over 
which  was  fixed  a  strip  of  buckskin  leather — the  leather 
surfaces  being  pressed  together  by  means  of  screws  passing 
through  the  ends  of  the  boards.  At  the  middle  of  the  upper 
board  was  a  small  tin  funnel  through  which  emery  powder 
could  be  passed  to  the  cushions. 

Mr.  Hills  then  read  a  paper  On  the  Extract  and  Fluid 
Extract  of  Taraxacum.  He  thought  it  best  to  collect  the 
roots  at  the  end  of  autumn  or  beginning  of  winter,  after  a 
little  frosty  Aveather.  They  should  be  Avashed,  ciushed,  and 
then  pressed,  and  the  liquor  should  be  boiled  for  a  quarter 
of  an  hour.  It  ought  then  to  be  strained,  and  evaporated  at 
a  temperature  from  8o°  to  ioo°.  If  the  heat  Avere  increased 
to  2120,  the  extract  would  become  mouldy.  If  the  fluid 
extract  Avere  required,  25  per  cent,  of  spirit  should  be  added 
to  the  juice,  which  should  then  be  allowed  to  stand  for  the 
precipitate  to  separate,  and  then  strained.  The  juice  should 
never  be  heated,  as  it  would  not  then  keep  well.  With  20 
per  cent,  of  spirit  he  had  found  it  keep  Avell  12  months.  To 
make  extract  from  the  dried  root,  it  should  be  ground,  and 
then  percolated  with  1  part  of  spirit  and  4  of  Avater,  and 
the  solution  evaporated  at  a  low  temperature,  as  before, 
ft  Professor  Bentley  differed  from  Mr.  Hills  as  to  the 
time  the  root  should  be  collected.  The  quality  differed 
a  good  deal  at  different  times  of  the  year,  and  the  good¬ 
ness  he  considered  to  depend  on  the  amount  of  bitter 
principle  it  contained.  There  was  most  of  this  in  the 
spring.  After  a  frost  the  root  became  sweet,  which  he 
believed  was  owing  to  the  conversion  of  inuline  into  sugar ; 
an  opinion  which  was  confirmed  by  analysis,  which  had 
shown  that  roots  collected  in  autumn  contain  z\  ounces  of 
inuline  in  the  pound,  while  those  collected  in  the  spring  had 
only  a  trace.  He  should  like  to  see  extracts  prepared  from 
roots  collected  in  spring,  autumn,  and  winter. 

[The  professor  did  not  explain  Avhether  the  bitter  prin¬ 
ciple  disappeared  during  the  conversion  of  inuline  into 
sugar,  or  whether  its  taste  was  merely  coA^ered  by  the 
sweetness  of  the  sugar.] 

Mr.  Hanbury  said  that  the  Messrs.  Smith  of  Edinburgh 
had  shown  that  mannite  Avas  the  saccharine  principle  deve¬ 
loped  in  making  the  extract,  and  that  none  was  formed  if 
the  process  was  Avell  conducted.  It  was  only  Avhen  the  roots 
were  left  long  about,  or  when  the  process  Avas  prolonged, 
that  mannite  was  developed.  He  thought  some  difficulty 
would  be  experienced  in  obtaining  the  roots  in  spring,  as 
they  Avere  usually  got  when  land  was  dug  up  in  autumn. 

A  communication  from  Dr.  Brett,  On  Arsenical  Fig 
Papers ,  was  then  read.  The  Dr.  had  found  tAvo  kinds  of 
these  papers :  one  which  contained  arsenic  acid  in  combina¬ 
tion  with  potash,  and  the  other  Avhich  contained  only  arse- 
nious  acid.  In  analysing  the  first,  the  hydrochloric  solution 
should  be  boiled  with  sulphurous  acid  before  the  arsenic  Avas 
precipitated  with  sulphuretted  hydrogen,  or  the  arsenic 
would  be  under-estimated.  The  well  knoAvn  Papier  Moure 
belonged  to  the  first  class.  He  had  analysed  six  specimens 
of  arsenical  fly  papers,  and  had  found  one  which  contained 
as  much  as  15  per  cent,  of  arsenious  acid.  He  considered 
that  they  ought  not_to  be  sold,  as  their  use  was  attended 
with  danger. 

Mr.  Porrett  said  the  use  of  polished  visiting  cards  Avas 
dangerous  to  children.  Cases  of  lead  colic  had  occurred 
in  children  who  had  sucked  these  cards. 

At  the  conclusion  of  the  meeting  Professor  Redavooh 
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Notices  of  Books  and  Patents, 
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rose  to  correct  an  error  in  the  last  number  of  the  Pharma¬ 
ceutical  Journal.  It  was  there  stated  that  the  sale  of  cocoa 
with  dandelion  did  not  require  an  excise  license,  but  this  had 
been  found  to  be  a  mistake,  and  he  had  thought  it  right  to 
inform  the  members  of  it  at  once. 

Mr.  Buckle  said  he  had  made  and  sold  essence  of  cocoa 
without  a  license,  and  he  did  not  believe  that  one  was  re¬ 
quired  for  esence  of  coffee.' 

A  Member  suggested  that  all  difficulty  about  the  sale  of 
dandelion  coffee  might  be  removed  if  the  dandelion  were 
sold  by  itself,  with  a  label  directing  the  purchaser  to  mix  it 
with  an  equal  quantity  of  coffee  when  it  was  used.  The 
meeting  then  adjourned. 


Chemical  Society.  —  We  are  requested  to  give  notice 
that  the  next  meeting  of  the  Chemical  Society  will  take 
place  on  Thursday  the  19th  inst.,  when  several  papers  on 
Metallurgical  Chemistry  will  be  read. 


NOTICES  OF  BOOKS,  PATENTS.  &c. 


The  Retrospect  of  Medicine :  being  a  half-yearly  Journal 
containing  a  retrospective  view  of  every  discovery  and  prac¬ 
tical  improvement  in  the  Medical  Sciences.  Edited  by  W. 
Braithwaite,  Lecturer  on  Obstetric  Medicine  at  the  Leeds 
School  of  Medicine.  Simpkin,  Marshall  &  Co.  i860. 

The  fortieth  half-yearly  volume  of  this  valuable  compilation 
is  already  before  us.  It  contains  a  clear  and  well  selected 
abstract  of  most  of  the  papers  of  interest  which  appeared  in 
the  British  Medical  Journals  from  July  to  December  of 
last  year  ;  and  the  promptitude  with  which  the  volume  has 
been  issued  is  highly  creditable  to  both  editor  and  publisher. 
Asa  matter  of  course,  the  work  is  intended  for  medical  men, 
and  contains  but  little  of  special  interest  to  the  mere  chemist 
and  druggist.  But  as  we  are  not  of  the  number  who  believe 
that  the  less  a  druggist  knows  of  medicines  beyond  their 
prices  and  appearances,  the  better  it  is  for  himself,  the  public, 
and  the  medical  profession,  we  shall  always  feel  it  our  duty 
when  giving  an  account  of  new  medicines  not  only  to  notice 
their  natural  history,  chemistry,  and  preparation,  but  also 
their  effects  and  therapeutical  uses.  Not,  however,  with 
any  view  to  assist  chemists  and  druggists  in  prescribing,  but 
because  wre  believe  it  to  be  as  important  that  they  should 
know  the  properties  of  the  articles  they  sell  and  compound, 
as  that  a  man  who  deals  in  gunpowder  should  be  aware  of 
its  explosiveness. 

During  the  past  half  year,  but  few  novelties  have  been 
introduced  into  our  Materia  Medica.  A  new  diuretic  has 
been  found  in  the  Erodium  Cicutarium ,  or  Stork’s-bill,  which 
grows  abundantly  on  the  sand-hills  around  our  coast.  It  is 
administered  in  the  form  of  an  infusion  made  by  steeping 
an  ounce  of  the  dried  plant  (every  part  of  it)  in  3  pints  of 
water,  and  evaporating  at  a  gentle  heat  to  2  pints.  The  dose 
of  this  infusion  for  an  adult  is  4  or  5  ounces  3  times  a  day. 

Another  novelty  is  Saccharated  Lime,  which  is  recom¬ 
mended  as  the  best  antacid  which  can  be  had.  The  way  it 
is  prepared  is  as  follow's  : — 

“  Slake  8  ounces  of  quick  lime ;  rub  up  with  it  5  ounces  of 
white  sugar ;  add  one  pint  of  water ;  stir  for  some  time  until  the 
hard  stiff  masses,  which  the  sugar  and  lime  are  liable  to  run  into, 
are  as  much  as  possible  dissolved  ;  then  filter.  The  product 
should  be  perfectly  clear  and  only  of  a  slightly  yellowish  tint. 
A  solution  made  in  this  way  will  contain  18  grains  of  lime  in 
every  ounce  by  weight.” 

It  is  given  in  doses  of  20,  or  30,  or  even  60  or  more 
minims  in  a  glass  of  water,  two  or  three  times  a  day,  and  is 
said  by  Dr.  Cleland  to  be  very  useful  in  some  forms  of  dys¬ 
pepsia,  in  gout,  and  in  checking  diarrhoea. 

Ozonised  oils,  that  is,  oils  which  have  been  saturated  with 
oxygen  and  then  exposed  for  some  time  to  the  direct  rays  of 
the  sun,  are  said  to  have  a  remarkable  tendency  to  reduce 
the  frequency  of  the]  pulse.  Cocoa-nut  oil,  sunflower  oil, 
and  cod-liver  oil  have  been  ozonised  and  used  with  great  j 


advantage  in  consumption,  and  no  doubt  ozonised  cod-liver 
oil  will  soon  be  in  demand.  Ozonised  oil  of  turpentine  has 
also  been  used  as  a  styptic. 

A  new  and  potent  drug,  the  Veratrum  Viride,  has  been 
extensively  used  in  America.  American  practitioners  tell 
us  that  by  exhibiting  in  repeated  doses  a  concentrated  tinc¬ 
ture  of  the  veratrum  viride  they  can  reduce  the  pulse  and 
keep  it  reduced  with  a  certainty  and  to  a  degree  which  can 
be  effected  by  no  other  drug.  The  veratrum  viride  is  an 
American  plant,  but  Dr.  Simpson  thinks  that  the  same 
indications  may  be  fulfilled  with  the  veratrum  album.  We 
are  not  informed  how  the  tincture  was  made,  but  the  dose 
appears  to  have  been  from  3  to  10  drops. 

Mercurial  cigarettes  have  been  recommended  for  several 
diseases.  They  are  made  by  dissolving  15  grains  of  nitrate 
of  mercury  in  15  minims  of  strong  nitric  acid  diluted  with 
6  drachms  of  water,  and  soaking  in  the  solution  strips  of 
thick  white  blotting  paper.  These  are  rolled  into  cigarettes 
before  they  are  quite  dry,  and  gummed  along  the  edge. 

A  disinfecting  powder,  made  by  mixing  100  parts  of 
plaster  of  Paris  with  from  1  to  5  parts  of  coal  tar,  has  been 
used  with  advantage  in  the  Paris  hospitals.  The  powder,  it 
will  be  seen,  resembles  Mr.  Dougall’s.  It  may  be  made  into 
a  sort  of  ointment  by  rubbing  it  up  with  olive  oil,  and  then 
may  be  applied  directly  to  a  wound. 

Sulphuric  ether  is  again  coming  into  use  as  an  anaesthetic. 
The  only  objections  made  to  its  employment  wrere  the  time 
and  the  quantity  of  ether  it  required  to  get  a  patient  fully 
under  the  influence.  It  seems  odd  that  a  few  pence  and  a 
few  minutes  should  be  so  much  considered  when  life  is  at 
stake  ;  but  people  are  at  times  strangely  economical,  and 
operating  surgeons  are  a  peculiarly  irritable  race.  While, 
however,  chloroform  remains  in  use,  it  is  very  important 
that  our  readers  should  know  every  means  by  which  its 
purity  can  be  ascertained,  so  we  quote  the  following  : 

“  Chloroform  may  contain  chloride  of  elaidine,  alcohol,  various 
chlorides,  amylic  and  methylic  combinations,  and  aldehyde.  By 
adding  caustic  potash  to  chloroform  containing  chloride  of 
elaidine  the  compound  is  transformed  into  chloride  of  acetyle, 
the  fie  tor  of  which  is  immediately  noticed.  In  order  to  ascer¬ 
tain  the  presence  of  all  the  other  compounds  which  may  be  mixed 
with  the  chloroform,  especially  alcoholic  compounds,  pound  a 
small  quantity  of  bichromate  of  potash  in  a  little  chloroform,  and 
add  to  this  mixture  a  few  drops  of  sulphuric  acid.  If  the  chloro¬ 
form  is  pure,  a  reddish  brown  precipitate  of  chromic  acid  is 
formed ;  if  not  pure  the  acid  is  reduced,  whilst  the  precipitate 
and  sometimes  the  liquid  itself  assumes  a  green  colour,  depen¬ 
dent  on  the  presence  of  the  sesquioxide  of  chromium.” 

Mr.  Braithwaite’s  Retrospect  is  too  well  know  n  to  medical 
men  to  need  any  recommendation  from  us.  All  we  can  say 
is  that  the  present  volume  maintains  the  reputation  of  those 
which  have  preceded  it. 


Improvements  in  making  extracts  from  liquorice  root. 

A.  W.  Williamson,  1859. 

Professor  Williamson’s  object  is  to  obtain  a  larger  quantity 
of  extract  than  is  obtained  by  merely  boiling  the  liquorice 
root  in  the  usual  way.  With  this  idea  he  first  exhausts  the 
air  dried  root  with  water  in  any  convenient  manner,  and 
afterwards  boils  it  in  fresh  water  containing  about  three 
fifths  per  cent,  of  dry  potash  in  proportion  to  the  original 
weight  of  dry  root.  After  sufficient  boiling,  he  separates  this 
decoction,  and  evaporates  it  with  the  solution  previously 
obtained  to  dryness,  or  any  convenient  consistence.  Part  of 
the  potash  may  be  replaced  by  an  equivalent  quantity  of 
caustic  soda. 

We  do  not  know  that  the  amount  of  alkali  an  extract  so 
made  will  contain  is  of  much  importance,  but  we  are  certain 
that  it  can  be  of  no  advantage ;  in  some  cases  in  which 
liquorice  extract  is  used  in  pharmacy  it  may  be  decidedly 
objectionable.  In  any  case,  however,  it  seems  —  what  shall 
we  say  —  extraordinary,  to  see  an  accomplished  chemist 
taking  out  a  patent  for  boiling  liquorice  root  in  a  little  alka¬ 
line  water. 


CHia»?l4,^86os.' }  Correspondence — Chemical  Notices  from  Foreign  Sources. 


CORRESPONDENCE. 
*  . .  ■ 


Druggists’  Labels £ 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  The'  letter  of  your  correspondent  *  *  *  *  contained 
a  very'good  suggestion  to  which  I  would  add  another,  which 
is  that  the  labels  in  the  retail  department  should  all  be  in 
plain  English.  Why  should  any  one  coining  for  two  or 
three  pennyworth  of  tincture  of  rhubarb,  be  served  from  a 
bottle  mysteriously  labelled  Tinct  Rhei  ?  or  why  should  not 
black  draught  have  black  draught  plainly  written  on  it, 
instead  of  Haust  Sennae,  or  something  else  even  less  explicit  ? 
The  absurdity  of  these  things  must  be  evident  to  all,  and  one 
wonders  that  the  foolish  and  pedantic  practice  should  be  so 
general.  If  there  be  any  excuse  for  those  I  have  instanced 
above,  there  surely  can  be  none  for  keeping  arrowroot  in  a 
drawer  labelled  Fsec.  Marantae,' or  *  Epsom  salts  in  vessels 
marked  Magnes.  Sulph.  These  are  quite  as  ridiculous  as 
the  case  of  a  country  druggist  who  sold  gunpowder,  and 
kept  in  a  drawer  labelled  Pulv.  Pro  Gun  !  ! 

I^know  that  it  is  not  possible  for  every  one  to  have  a 
distinct  dispensing  department,  but  wherever  it  can  be  done, 
I  am  sure  it  would  be  well  to  follow  the  practice  I  have 
suggested.  Retail  customers  will  be  better  satisfied  when 
they  can  read  the  labels  on  the  drawers  and  bottles  from  which 
they  are  served,  and  the  mystery  of  a  prescription  can  be  just 
as  well  kept  up  if  it  be  necessaiy.  —  I  am,  &c. 

Cui  Bono. 


Mechanical  Antidote  for  Arsenic. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  The  present  excitement  about  poisons  reminds  me 
to  communicate  a  method  of  treating  a  case  of  poisoning 
by  arsenic  when  it  has  been  taken  in  a  solid  form,  which  I 
have  seen  used  several  times  with  perfect  success,  but  never 
remember  to  have  seen  in  print. 

It  consists  in  first  evacuating  the  contents  of  the  stomach 
and  then  well  washing  it  out,  and  afterwards  administering 
a  good  quantity  of  prepared  chalk  and  castor  oil,  mixed 
together  to  the  consistence  of  thick  cream.  The  patient  is 
made  to  eat  a  pound  or  more  of  this  compound,  which  invests 
every  particle  of  arsenic  left  adhering  to  the  mucous  mem¬ 
brane  of  the  stomach,  and  carries  it  harmless  through  the  re¬ 
mainder  of  the  alimentary  canal.  Only  one  of  several  cases 
I  have  seen  treated  in  this  way  proved  fatal.  One  case  in 
which  a  man  had  made  a  very  determined  attempt  at  suicide 
by  swallowing  arsenic  and  powdered  nux  vomica  together, 
recovered  after  the  treatment:  the  nux  vomica  symptoms, 
which  were  well  marked,  being  combated  with  large  doses 
of  extractum  conii. 

The  remedy  is  of  Scottish  origin,  I  believe,  and  was  in¬ 
troduced  at  the  London  Hospital  by  Mr.  Macmeikan,  formerly 
apothecary  to  that  institution. 

I  may  add  that  the  mixture  of  chalk  and  castor  oil,  fla¬ 
voured  with  assafoetida  and  powdered  gentian,  and  eaten 
with  a  teaspoon,  has  been  found  good  moral  treatment  for  an 
intended  suicide,  who  has  been  supplied  by  a  ready-witted 
druggist  with  cream  of  tartar  or  some  other  harmless  sub¬ 
stance  in  the  place  of  a  poison. — I  am,  &c. 

W.  T.  Fewtrell. 


Chemical  Notices  from  foreign  sources,  by  Dr.  T.  L.  Phipson. 

I.  mineral  chemistry. 

Nitride  or  Selenium. —  Professor  Wohler  has  lately  ad¬ 
dressed  to  the  Societe  Chimique  of  Paris1  the  following  note 
upon  nitride  of  selenium : — “  Having  made  one  of  my  pupils, 
M.  Espenschied,  endeavour  to  obtain  nitride  of  selenium,  a 
compound  hitherto  unknown,  we  have  succeeded  perfectly 
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in  forming  this  compound.  White  volatile  chloride  ofsele- 
nium  is  prepared  (which  probably  is  not  SeCl2  but  SeCl3)  ; 
it  is  submitted,  in  a  tube,  to  cold  produced  by  a  mixture  o* 
ice  and  common  salt,  after  which  a  great  excess  of  ammonia 
gas,  perfectly  dry,  is  passed  "over  it.  In  this  manner  a 
I  brown  matter  is  obtained,  which  appears  to  be  a  mixture  of 
chloride  of  ammonium  and  nitride  of  selenium.  At  the 
ordinary  temperature  of  the  atmosphere  the  reaction  is  so 
vehement  that  only  pure  selenium,  containing  no  nitrogen, 
is  produced.  By  treating  the  brown  matter  with  water  the 
nitride  of  selenium  is  obtained,  when  it  may  be  dried  at  a 
low  temperature. 

“  Nitride  of  selenium  is  an  amorphous  powder  of  a  fine 
red  colour.  It  is  a  dangerous  body  to  manipulate ;  when  it 
is  heated,  rubbed,  or  struck  with  a  hammer  it  produces  a 
violent  explosion,  and  evolves  into  the  air  red  fumes  of  sele¬ 
nium. 

“  M.  Espenschied  is  at  present  occupied  with  the  analysis 
of  this  newr  substance ;  at  the  same  time  he  is  endeavouring 
to  produce,  under  the  same  conditions,  nitride  of  sulphur” 

Molybdate  of  Ammonia, — Since  molybdate  of  ammonia 
has  been  employed;  in  laboratories  to  detect  the  presence 
of  phosphoric  acid,  many  processes  have  been  proposed  for 
preparing  molybdic  acid.  This  acid  is  obtained  generally 
by  roasting  the  native  sulphide  of  molybdenum  in  clay  basins. 
M.  Brunner2  recommends  a  new  method  of  performing  this 
operation.  The  mineral  is  pulverised  and  mixed  with  an 
equal  volume  of  quartzose  sand ;  the  mixture  is  then  roasted 
in  a  platinum  capsule  until  the  mass  has  acquired  a  yellow 
lemon  colour.  After  cooling  the  molybdic  acid  is  extracted 
by  exhausting  the  product  with  ammonia. 

Transformation  of  Sulphate  of  Lead  into  Acetate.  — 
This  important  industrial  problem  has  lately  been  solved  in 
a  very  satisfactory  manner  by  M.  Kraft.3  Sulphate  of  lead  is 
form  daily  as  a  residue  of  the  manufactory  of  acetate  of8  alu¬ 
mina  for  the  dyers.  To  renderthis  substance  valuable,  M.  Kraft 
transforms  it  anew  into  acetate  of  lead,  which  can  again  react 
upon  alum,  and  form  acetate  of  alumina.  First  of  all  it  is 
necessary  to  purify  the  sulphate  of  lead  residue  of  the  man¬ 
ufactories,  by  washing  it  with  water  containing  sulphuric 
acid,  or  to  destroy  the  organic  matter  it  often  contains,  by 
calcining  it  in  thin  layers,  and  in  contact  with  the  air. 
This  first  operation  terminated,  ioo  parts  of  the  sulphate  are 
taken,  and  boiled  with  84  parts  of  acetate  of  baryta  dissolved 
in  as  little  water  as  possible.  The  reaction  takes  place 
rapidly,  and  can  [be  effected  easily,  but  at  the  expense  of 
time,  without  the  application  of  heat.  The  precipitate  of 
sulphate  of  baryta  formed  is  allowed  to  deposit  itself,  and 
the  clear  solution  of  acetate  of  lead  is  drawn  off.  The 
double  decomposition  takes  place  quite  as  well  if  the  sul¬ 
phate  of  lead  be  suspended  in  a  bag,  which  is  plunged  into  the 
solution  of  acetate  of  baryta.  A  slight  excess  of  sulphate 
of  lead  is  requisite.  Now,  to  prepare  the  acetate  of  baryta 
employed,  the  author  heats  a  mixture  of  sulphate  of  baryta 
(common  heavy-spar)  broken  into  small  fragments,  and 
charcoal,  which  gives  him  sulphide  of  barium.  This 
dissolved  in  water  is  boiled  with  oxide  of  copper,  forming 
hydrate  of  baryta  and  sulphide  of  copper.  The  solution  of 
hydrate  of  baryta  decanted  off  from  the  insoluble  sulphide  of 
copper,  is  saturated  with  acetic  acid,  and  produces  the  solu¬ 
tion  of  acetate  of  baryta  employed  as  above.  The  sulphide 
of  copper  is  transformed  by  roasting  into  oxide  of  copper, 
which  serves  again,  &  c. 

If  it  is  not  essential  to  have  the  acetate  of  lead  perfectly 
pure,  instead  of  acetate  of  baryta  acetate  of  lime  may  be 
used  to  decompose  the  sulphate  of  lead.  For  100  parts  of 
the  latter  52  parts  of  acetate  of  lime  are  required.  The 
latter  salt  is  formed  in  large  quantities  in  the  manufactories 
of  acetic  acid,  and  if  employed  with  care  to  decompose  the 
sulphate  of  lead,  very  little  lime  passes  into  the  solution  of 
acetate  of  lead  obtained. 


1  Reperfgire  de  Chipnie,  No,  8,  1859. 


2  Journ.fiir  Praktische  Cliim.  lxxv.  p.129. 

3  Repertoire  de  Chimie  Appliquee,  No.  10,  1859. 
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*  II.  ORGANIC  CHEMISTRY. 

On  the  Composition  of  several  Essences. - Some  years 

ago  M.  Biot  submitted  to  M.  Lallemand  two  vegetable  pro¬ 
ducts  for  examination.  The  first  was  the  oil  of  the  Dryoba- 
lanops  Camphora  collected  by  the  well-known  Dutch  savant 
Dr.  Junguhn  whilst  journeying  in  the  north-west  of  the  island 
of  Sumatra.  The  second,  already  known  as  oil  of  camphor , 
had  been  extracted  from  the  Laurus  Camphora,  a  plant  which 
also  furnishes  the  camphor  of  Japan.  “  The  results  at  which 
I  have  arrived,”  says  M.  Lallemand4,  differ  with  those  already 
mentioned  in  works  on  chemistry,  and  render  very  probable 
the  fact  that  the  product  analysed  by  M.  Pelouze  under  the 
name  of  essence  of  Borneo  had  not  been  extracted  from  the 
Dryobalanops  Camphora  (the  largest  tree  of  the  Indian  Ar¬ 
chipelago).”  The  researches  contained  in  the  author’s  paper 
show  that  the  oil  of  Dryobalanops  is  a  complex  mixture 
analogous  to  the  turpentine  obtained  from  pines  and  firs. 
Its  origin  would  make  us  suppose  that  it  contained  Borneo 
camphor :  M.  Lallemand  assures  us,  however,  that  it  does 
not  contain  a  trace.  The  oil  -which  exudes  from  the  tree 
by  incision  does  not  differ  from  that  obtained  by  decoc¬ 
tion  ;  they  have  both  the  same  rotatory  power  and  the  same 
viscosity.  The  quantity  experimented  upon  was  too  small 
to  permit  of  further  research.  The  camphor  oil  extracted 
from  Laurus  Camphora  has  already  been  analysed  by 
Martius  and  Richer,  who  looked  upon  it  as  a  first  degree  of 
oxidation  of  camphor,  and  represented  it  by  the  formula 
C2oH160.  Gerhardt  supposed  it  to  be  a  mixture  of  camphor 
and  a  hydrocarbon,  and  M.  Lallemand  confirms  this  view. 

“  I  have  also  determined,”  says  the  latter  author,  “  the 
composition  ofj  some  of  the  most  abundant  essences  of  the 
Labiatce  family,  which  I  possessed  in  a  pure  state.  The 
essential  oils  of  rosemary,  of  common  lavender  (. Lavandula 
spica )  and  cultivated  lavender  consist  of  mixtures  analogous 
to  the  oil  of  camphor,  and  show  us  to  what  extent  the 
molecule  C20H16  and  its  immediate  derivatives  are  distributed 
throughout  the  vegetable  world.” 

III.  CHEMICAL  ANALYSIS. 

Separation  and  Determination  of  Phosphoric  Acid.  — 
M.  Chancel 5  has  published  a  new  method  for  determining 
phosphoric  acid  when  combined  with  protoxides.  It  is  based 
upon  the  insolubility  of  the  yellow  phosphate  of  silver 
3  AgO.  P05,  in  a  neutral  liquid.  The  substance  to  be  ana¬ 
lysed  is  weighed,  and  dissolved  in  nitric  acid  ;  the  solution 
is  diluted  with  water ;  it  is  well  not  to  employ  too  great  an 
excess  of  nitric  acid.  T o  the  clear  liquid  is  added  first  a 
sufficient  quantity  of  nitrate  of  silver,  and  then  a  slight  ex¬ 
cess  of  carbonate  of  silver.  The  saturation  of  the  free  nitric 
acid  takes  place  rapidly  without  the  application  of  heat ;  in 
a  few  moments  the  yellow  phosphate  of  silver  is  thrown 
down.  When  the  supernatant  liquid  no  longer  reddens 
litmus  paper  the  precipitation  is  complete.  The  precipitate 
is  collected  on  a  filter  and  washed.  When  the  washing  is 
finished  the  filter  is  perforated  with  a  platinum  wire,  and  the 
whole  of  the  precipitate  washed  out  into  a  flask,  and  dis¬ 
solved  in  nitric  acid.  The  silver  is  then  precipitated  by  hy¬ 
drochloric  acid,  and  in  the  filtrate  the  phosphoric  acid  is 
thrown  down  with  an  ammoniacal  solution  of  sulphate  of 
magnesia,  and  determined  as  usual. 

Separation  of  Magnesia  and  Li  thin. — M.  Schaffgotsch 
showed  some  time  ago6  that  magnesia  can  be  separated 
from  potash  and  soda  by  the  following  method.  Neutral 
carbonates  of  ammonia  and  magnesia  form  together  a  double 
salt,  which  sesquicarbonate  of  ammonia  precipitates  at  the 
ordinary  temperature,  when  the  solutions  are  concentrated 
and  the  sesquicarbonate  in  excess.  This  precipitate,  which 
is  first  flocculent  ,then  granular,  has  for  formula,  NH40, 
C02  +  MgO.C02  +  4HO — corresponding  to  15-9  of  magnesia 
in  theory — experiment  gave  the  author  15-5.  The  precipi¬ 


4  Repertoire  de  Pharmacie ,  Oct.  1859. 

5  Comptes-Rendus,  Dec.  26,  1859. 

6  Pogg.  Ann.  civ.  p.  48a. 


tate  is  almost  insoluble  in  concentrated  solutions  of  basic  or 
neutral  carbonate  of  ammonia.  This  insolubility  has  been 
turned  to  profit  by  the  author  to  separate  magnesia  from 
potash  and  soda.  It  is,  however,  necessary  to  remark  that 
after  the  washing,  the  double  magnesian  carbonate  contains 
a  notable  quantity  of  carbonate  of  potash,  but  no  carbonate 
of  soda.  It  is  therefore  necessary  to  wash  the  residue  of 
magnesia  obtained  by  calcination,  in  order  to  eliminate  this 
carbonate  of  potash. 

The  same  author  has  more  recently7  found  that  this 
method  is  perfectly  applicable  to  the  separation  of  magnesia 
and  lithia  ;  carbonate  of  lithia  being  easily  soluble  in  car¬ 
bonate  of  ammonia. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Peroxide  of  lead  in  Lucifer  Matches. _ Sir,  in  answer  to 

your  correspondent  TP.  M.  (p.  60),  who  inquires  for  a  formula 
for  the  preparation  of  lucifer  matches  with  peroxide  of  lead,  1 
quote  the  following  from  the  Journal  de  Pharmacie  for  Sep¬ 
tember  :  — 

“  Dextrine  10  parts,  chlorate  of  potash  75  parts,  peroxide  of  lead  35 
parts,  iron  pyrites  35  parts,  water  sufficient  to  make  a  paste  of  the  proper 
consistence ;  the  metallic  salts  must  be  powdered  separately _ F, 


LABORATORY  MEMORANDA. 


Estimated  sensibility  of  Arsenic  to  Certain  Tests.— 

Arsenious  Acid. 

Devergie  gives  Dilution.  Horsley  ditto. 

Hydrosulphuric  acid  .  500,000  1,120,000,  sensible. 

(too  low,  J.  JI.')  560,000,  very  sensible. 

Am.  nit.  silver  ”.  .  400,000  280,000  barely. 

(too  high,  J.  H .)  1 50,000  plainl}’-. 

Eeinsch’s  test  ,( Taylor )  90,000  only. 

„  ( Horsley )  280,000  very  strong. 

„  „  560,000  quite  plain. 

„  „  1,120,000  sensible. 

Arsenic  Acid. 

Am,  nit.  silver  .  .  .  12,000  strong  (pink  deposit) 

„  ...  25,000  ceases, 

considerably  less  sensible  to  Reinsch’s  test  than  arsenious  acid. 

Antimony. 

By  Reinsch’s  process  .  .  ,  140,000  times  (the  limit). 

„  „  ...  70,000  pretty  strong. 

John  Horsley. 


ANSWERS  TO  CORRESPONDENTS. 


A.  P.  S. — If  our  young  correspondent  were  better  acquainted  with  the 
recent  literature  of  chemistry,  he  would  find  no  difficulty  in  the  terms 
nitrate  of  j>otassium,  chlorate  of  barium,  &c.,  to  which  he  alludes.  These 
expressions  have  been  adopted  by  many  chemists,  especially  by  those  who 
regard  a  salt  as  differing  from  an  acid  only  by  containing  a‘ metal  (or 
other  basic  radical)  in  place  of  hydrogen.  The  formulse  H  NOe,  K  NOc 
are  indeed  the  simplest  ways  of  writing  the  nitrate  of  hydrogen  (nitric 
acid),  and  the  nitrate  of  potassium,  respectively. 

With  regard  to  A.  P.  S.’s  second  query  : — Chloride  of  potassium  is  not 
so  soluble  a  salt  as  he  seems  to  imagine  ;  he  has  forgotten  also,  that  if  in 
a  liquid  a  larger  amount  of  any  salt  whatever  be  produced  than  the  liquid 
present  can  dissolve,  a  precipitate  of  that  salt  necessarily  occurs. 

Y.  TV. — Mr.  R.  A.  Brooman  is  a  patent  agent  at  166  Fleet  Street. 

TV.  H.  F.  Ft.  will  find  the  information  he  requires  in  Williams’ Chemical 
Manipulations.  We  will  think  over  the  suggestion,  which,  however,  has 
been  partly  anticipated  by  the  publication  of  Dr.  Faraday’s  lectures. 

L.'G.  N.  F. — Amateur  (Glasgow)  —  received.  Answers  next  week. 

A  Subscriber. — Mr.  Dougall’s  disinfecting  powder  is  composed  of  car- 
bolate  of  lime,  with  sulphite  of  lime  and  magnesia. 

R.  C.P. — The  disinfecting  property  of  earfh  is  no  doubt  principally- 
owing  to  the  humus,  a  body  of  variable  composition,  but  of  highly  absorb- 
ant  powers. 

J.  G.  F.  R _ We  know  of  none ;  but  will  inquire. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office  ;  iz  and  13  Red  Lion  Court,  Fleet  Street,  London,  E,  C. 


7  Pogg.  Ann.  cvi.  p.  294. 
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On  Various  Methods  for  the  Estimation  of  Copper,  by 

Frederick  Field. 

'[second  part;  continued  from  p.  63.] 

C.  Mohr  precipitates  metallic  copper  from  its  neutral 
solution  by  means  of  metallic  iron.  • 

C11O.SO3  +  Fe  =  FeO.SOs  +  Cu. 
and  estimates  the  amount  of  iron  in  the  protosulpliate 
by  permanganate  of  potash.  The  solution  is  made  very 
slightly  acid;  and  chloride  of  sodium  added.  Too  much 
heat  is  avoided  during  precipitation,  as  basic  persalts  of 
iron  are  thrown  down  at  an  elevated  temperature.  This 
method;  when  performed  with  care,  according  to  Mohr, 
gives  accurate  results.  I  have  always  met  with  diffi¬ 
culties  in  its  execution;  as  an  excess  of  acid;  however 
slight,  necessarily  gave  results  too  high  by  an  excessive 
formation  of  chloride  of  iron;  and  when  no  acid  was 
present  basic  salts  were  formed  in  such  a  quantity  as  to 
yield  an  apparent  loss  of  copper. 

Fleitmann  precipitates  the  copper  by  metallic  iron  in 
the  same  manner  as  Mohr :  washes  the  precipitate;  and 
dissolves  in  perchloride  of  iron. 

Fe2Cl3  +  Cu  =  2  FeCl+CuCl. 

The  iron  is  determined,  as  before,  by  permanganate  of 
potash.  The  results  are  very  accurate. 

In  both  the  above  processes  much  time  and  labour  are 
doubtless  spent  in  vain.  It  is  far  easier  and  quite  as 
exact  (more  so,  indeed,  than  in  Mohr’s  method)  to  weigh 
the  precipitated  copper  after  washing  and  drying,  if  the 
precautions  already  advised  have  been  followed,  than  to 
redissolve  it,  and  estimate  an  equivalent  of  iron.  If 
two  equal  weights  of  sulphate  of  copper,  for  example, 
are  taken,  dissolved  in  water,  acidified,  and  precipitated 
by  iron ;  in  one  case  the  copper  is  simply  washed,  dried, 
and  weighed,  and  in  the  other  it  is  redissolved  in  per¬ 
chloride  of  iron,  and  the  protochloride  of  that  metal 
determined.  Both  the  simple  precipitation  process  and 
Fleitmann’s  give  equally  satisfactory  results ;  but  the 
former  has  the  advantage  of  being  more  expeditious  and 
less  complicated. 

Mohr’s  process  will  be  seen  at  once  to  be  perfectly  in¬ 
admissible  in  the  assay  of  the  great  bulk  of  copper 
minerals,  unless  he  separates  the  copper  by  a  preliminary 
operation,  as  iron  is  invariably  present. 

Streng’s  method. — The  oxide  of  copper  is  reduced 
to  suboxide  by  grape  sugar,  a  solution  of  starch  and 
iodide  of  potassium  added,  and  afterwards  a  standard 
solution  01  bichromate  of  potash,  until  a  permanent  blue 
colour  is  produced. 

3  Cu20  +  Cr206  =  6  CuO-l  Cr203. 

Dr.  Streng  takes  advantage  of  the  fact  that  bichromate 
of  potash  expels  iodine  from  hydriodic  acid,  and  the 
former  then  gives  a  blue  colour  with  starch  paste,  in 
case  no  reducing  substance  is  present.  Thus  no  perma¬ 
nent  blue  can  be  formed  as  long  as  any  subchloride  of 
copper  exists ;  but  when  the  whole  is  converted  into 


protochloride  by  the  decomposition  of  the  chromic  acid, 
the  blue  iodide  of  starch  remains.  This  method  yields 
accurate  results,  but  caution  is  required  in  the  addition 
of  the  iodide  of  potassium.  Diniodide  of  copper  is 
excessively  insoluble  in  hydrochloric  acid  unless  the 
latter  be  in  great  excess,  so  that  when  a  considerable 
quantity  of  the  alkaline  iodide  is  employed,  and  little 
hydrochloric  acid  is  present,  there  is  not  much  dichlo¬ 
ride  of  copper  in  solution.  The  formation  of  the  green 
sesquichloride  of  chromium  also  interferes  disagreeably, 
with  the  blue  colour  of  the  iodide  of  starch,  rendering  it 
difficult  to  tell  when  that  compound  is  permanently  pro¬ 
duced.  Dr.  Streng  has  proved  by  many  experiments 
that  grape  sugar  in  the  cold  has  little  or  no  reducing 
power  upon  bichromate  of  potash. 

Leval’s  process  consists  in  placing  a  plate  of  metallic 
copper  in  an  ammoniacal  solution  of  oxide  of  copper 
until  the  latter  becomes  colourless, 

Cu0.NII40  +  Cu  =  Cu20.NH40. 
the  loss  the  copper  has  sustained  corresponding  to  the 
quantity  of  copper  originally  in  solution.  The  method 
is  exact,  but  very  tedious. 

MM.  Plessy  and  Moreau  form  a  protochloride  of 
copper  as  nearly  neutral  as  possible  by  the  addition  of 
ammonia  and  the  subsequent  employment  of  hydrochloric 
acid,  so  as  just  to  remove  the  blue  colour  and  to  present 
the  well-known  green  of  chloride  of  copper ;  and  boiling 
this  solution  with  a  strip  of  metallic  copper  until  it  becomes 
colourless, — the  loss  of  weight  indicates  the  amount  of 
metal  in  the  chloride. 

CuCl  +  Cu=  Cu  2CI. 

In  the  notice  of  this  method  in  the  Chemical  Gazette, 
in  one  of  the  numbers  for  1859,  it  is  said  that  iron 
interferes  in  the  reaction,  as  metallic  copper  in  solutions 
of  salts  of  iron  and  copper  reduces  the  copper  to  its 
minimum  whilst  the  iron  is  at  its  maximum  of  oxidation. 

This  is  probably  an  error  of  translation,  as  the  reduc¬ 
tion  of  persalts  of  iron  to  protosalts  by  copper  is  known 
to  every  one ;  and,  in  fact,  one  or  two  processes  quoted 
above  depend  upon  its  reducing  action. 

Mr.  E.  0.  Brown  dissolves  the  cupreous  compound  in 
nitric  acid,  adds  carbonate  of  soda,  and  afterwards  acetic 
acid  in  excess.  Iodide  of  potassium  is  then  added,  equal 
at  least  to  six  times  the  weight  of  the  copper.  A  standard 
solution  of  hyposulphite  of  soda  is  poured  into  the  flask 
from  a  burette  until  the  brown  colour  nearly  disappears. 
Clear  starch  liquid  is  then  introduced,  and  a  further  ad¬ 
dition  of  the  hyposulphite,  until  the  blue  colour  is 
destroyed.  This '  process,  which  yields  most  accurate 
results,  fails  to  do  so  in  the  presence  of  peroxide  of  iron, 
not  only,  as  Mr.  Brown  remarks,  on  accoimt  of  the  deep 
colour  of  peracetate  of  iron,  but  more  particularly  be¬ 
cause  the  peroxide  becomes  partially  deoxidised  by  the 
hyposulphite,  and  thus  the  reaction  is  interfered  with. 
The  estimation  of  copper  in  many  alloys,  &c.  is  by  this 
method  very  rapid  and  trustworthy. 

Jacqttelin  has  proposed  to  determine  the  amount  of 
copper  by  means  of  a  comparison  of  the  intensity  of  blue 
in  its  ammoniacal  solution.  A  series  of  tubes  are 
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arranged,  containing  certain  weights  of  oxide  of  copper 
in  ammonia,  and  the  blue  colours  are  compared.  Al¬ 
though  useful  in  the  estimation  of  copper  in  slags  and 
other  poor  metallurgic  products,  it  can  hardly  be  admit¬ 
ted  as  more  than  an  approximative  assay. 

Mr.  David  Forbes  (Jameson’s  Edinburgh  Journal , 
1 8  5  3)  estimates  the  sulphide  of  copper  obtained  by  pre¬ 
cipitation,  by  heating  it  to  redness  in  a  crucible,  allowing 
the  mass  to  cool,  adding  carbonate  of  ammonia,  and 
again  heating.  By  this  means  the  sulphate  of  copper 
formed  during  the  ignition  is  decomposed,  and  an  oxide 
and  subsulphide  remain.  As  each  of  these  compounds 
contains  equal  quantities  of  copper  (Cu2  S=8o  %  Cu, 
and  CuO=8o  %  Cu),  it  does  not  matter  in  what  pro¬ 
portion  they  may  be  formed  during  the  ignition.  Mr. 
Forbes  found  it  impossible  to  obtain  accurate  results 
without  the  use  of  carbonate  of  ammonia,  as  the  sul¬ 
phuric  acid  requires  an  intense  heat  for  its  entire  expul¬ 
sion.  Mr.  Mitchell  had  years  before  used  carbonate  of 
ammonia  in  calcining  sulphides  of  copper  for  the  same 
purpose  (see  Manual  of  Assaying,  1st  edition,  1846), 
and  I  have  found  it  extremely  advantageous,  although 
its  utility  is  doubted  by  Mr.  J.  A.  Phillips  (see  Metal¬ 
lurgy,  Copper  Assay). 

Mr.  L.  ItivoT  founds  a  process  for  the  estimation  of 
copper  upon  the  insolubility  of  the  subsulphocyanide  of 
that  metal  (Cu2  CyS2),  and  the  great  solubility  of  all 
other  sulpliocyanides  in  acid  fluids. 

The  copper  and  other  metals  are  obtained  in  solution 
in  hydrochloric  acid,  and  deoxidised  by  sulphurous  acid 
or  sulphite  of  soda.  A  dilute  solution  of  sulphocyanide 
of  potassium  is  now  added,  and  the  precipitate  collected, 
gently  dried,  and  weighed.  The  determination  can  be 
checked  by  converting  the  sulphocyanide  into  disulphide 
(Cu2S)  by  fusion  with  a  little  sulphur  in  a  porcelain 
crucible,  from  which  air  is  excluded. 

In  nearly  all  the  determinations  above  cited,  except 
the  process  of  Mr.  Parkes,  and  in  some  instances  of 
Pelouze,  it  is  indispensable  to  free  the  solution  from 
iron.  As  this  is  a  very  serious  obstacle  to  the  facility, 
and  what  is  of  far  greater  importance,  the  correctness 
of  the  assay,  it  has  been  my  endeavour  to  devise  a  plan 
whereby  copper,  although  in  solution  with  many  other 
metals,  and  iron  among  the  number,  might  be  speedily 
and  correctly  determined.  Cyanide  of  potassium,  it 
must  be  remembered,  although  applicable  in  many  in¬ 
stances,  is  of  little  or  no  service  when  nickel,  cobalt, 
manganese,  zinc,  mercury,  or  silver,  are  present.  When 
iodide  of  potassium  is  added  to  a  solution  of  a  protosalt 
of  copper,  it  is  well  known  that  iodine  is  eliminated,  and 
diniodide  of  copper  formed ;  but  when  iodine  is  added 
to  a  subsalt  of  copper,  the  whole  of  the  former  unites 
with  the  metal,  and  if  a  solution  of  iodide  of  potassium 
containing  free  iodine  be  added  to  a  cupreous  salt,  both 
the  free  iodine,  as  well  as  that  in  combination,  unite 
with  the  copper.  The  least  excess  is  made  discernible 
by  a  solution  of  starch.  The  process,  therefore,  is 
simply  as  follows : — The  solution  of  the  compound,  free 
from  nitric  acid,  is  thoroughly  deoxidised  by  sulphite  of 
soda,  and  all  excess  of  sulphurous  acid  expelled  by 
boiling  with  hydrochloric  acid.  When  cold,  a  small 
quantity  of  starch  water  is  added,  and  the  ioduretted 
iodide  of  potassium  poured  into  the  flask  from  a  burette. 
Diniodide  of  copper  is  precipitated,  and  where  the  two 
solutions  touch,  a  bright  blue  ring  is  formed,  which  dis¬ 
appears  upon  agitation.  The  process  is  complete  when 
the  blue  becomes  permanent;  the  objection  is  that  the 
diniodide  of  copper  has  a  great  influence  upon  the  iodide 
of  starch,  rendering  it  much  paler  and  more  indistinct, 


and  considerable  practice  is  required  to  ascertain  exactly 
the  point  when  the  colour  is  first  produced.  By  placing 
the  flask  upon  a  sheet  of  white  paper,  the  bluish  shade 
becomes  much  more  apparent.  When  a  very  large 
quantity  of  iron  is  in  the  compound,  the  blue  colour  dis¬ 
appears  after  some  hours,  as  iodide  of  starch  is  decom¬ 
posed,  although  very  slowly,  by  protosalts  of  iron.  This 
does  not  vitiate  the  results,  however,  as  the  iodine  gives 
no  blue  (that  is  to  say,  no  colour  which  lasts  more  than  a 
few  seconds)  until  all  the  copper  is  precipitated.  Al¬ 
though  much  time  has  been  expended  upon  the  above 
process,  it  is  submitted  with  diffidence,  inasmuch  as 
the  blue  tint  is  not  nearly  so  decided  as  could  be  wished, 
and  at  present  this  method  can  scarcely  be  recommended 
as  applicable  for  the  estimation  of  copper.  Both  silver 
and  mercury  would  interfere,  but  they  are  easily  sepa¬ 
rated  ;  the  silver  of  course  would  remain  as  chloride 
when  the  compound  was  dissolved,  and  the  mercury 
would  be  precipitated  as  subchloride  upon  the  addition 
of  sulphite  of  soda. 

In  reviewing  this  brief  and  rapid  sketch  of  the  various 
methods  employed  for  the  estimation  of  copper,  it  will 
appear  evident,  I  think,  that  much  must  be  left  to  the 
knowledge  and  experience  of  the  manipulator.  In  a 
mixture  of  lead,  arsenic,  and  copper,  the  cyanide  process 
could  be  advantageously  adopted,  whilst  the  method  of 
precipitation  would  be  worthless,  as  all  the  metals  would 
be  reduced.  Manganese  and  zinc  do  not,  on  the  other 
hand,  affect  the  precipitation  of  copper  upon  iron,  but 
render  the  cyanide  estimation  valueless. 

The  writer,  ignorant  of  what  substances  may  be  under¬ 
going  investigation  in  the  hands  of  the  operator,  can  but 
point  out  the  various  methods  that  may  be  useful.  Which 
will  answer  his  purpose  best,  the  experimentalist  must 
decide. 


TECHNICAL  CHEMISTRY. 


Notices  of  some  of  the  Patents  taken  out  for  the  Preparation 
and  use  of  the  new  Purple  Dyes  generally  knoivn  as  the 
u  Mauve  or  Perkins’  Purple,  Ilarmaline,  Violine,  Pur- 
purine,  Roseine,  SfcP  with  Remarks  upon  them. 

The  superb  and  fast  purple  colours  obtained  by  the  action 
of  bichromate  of  potash  on  aniline  and  its  homologues, 
was  discovered  by  Mr.  W.  H.  Perkins.  Dr.  Hofmann’s 
researches  on  aniline  were  doubtless  the  true  cause  of 
attention  being  drawn  to  that  base  as  a  substance  from 
which  results  of  practical  importance  were  one  day  to  be 
obtained ;  and  in  the  hands  of  his  pupil,  the  manufacture 
of  aniline  purple  has  become  one  of  the  most  refined 
and  beautiful  manufactures  known. 

The  tendency  of  aniline  to  yield  colours  when  subjected 
to  various  processes  of  oxidation  has  long  been  known. 
Solutions  of  salts  of  aniline  with  the  mineral  acids  when 
evaporated,  generally  colour  the  edges  of  the  basins  of  a 
red  or  blue  tint.  The  power  of  a  solution  of  bleaching 
powder  to  develope  a  charming  purple  tint  in  even  the 
weakest  aqueous  solution  of  aniline  has  for  many  years 
been  known,  and  applied  in  the  examination  of  organic 
bases  as  a  test  for  the  presence  of  that  alkaloid.  This 
reaction  has  been  seized  upon  as  the  foimdation  of  a 
patent  granted  to  Joshua  Taylor  Beale  and  Thomas 
Nesham  Kirkham,  dated  13th  May  1859.  The  fol¬ 
lowing  quotation  from  the  specification  will  give  a  suffi¬ 
cient  idea  of  the  nature  of  the  process. 

“  As  examples  of  some  of  the  more  desirable  modes  of 
producing  the  improved  dye  according  to  our  invention,  we 
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give  the  following  proportions  and  modes  of  operating  :  — 
We  take  one  measure  of  aniline  water  saturated,  and  add 
thereto  one  measure  of  acetic  acid,  say  of  five  strengths,  and 
one  measure  of  hypochlorite  of  lime,  of,  say,  specific  gravity 
1 010.  The  hypochlorite  should  he  carefully  added,  in  order 
to  admit  of  producing  the  particular  shades  of  violet  blues 
required,  as  shades  of# varying  depth  may  be  produced  by 
increasing  or  decreasing  the  proportion  of  the  hypochlorite. 
After  a  while  the  dye  will  become  lilac,  and  will  dye  lilac 
of  various  intensities,  depending  on  the  quantity  of  hypo¬ 
chlorite  of  lime  and  water  that  may  be  mixed  with  the  dye. 
Instead  of  adding  a  solution  of  chlorine  or  hypochlorite  of 
lime  to  the  liquor,  we  sometimes  pass  chlorine  gas  through 
the  latter,  carefully  watching  the  same  during  the  process,  in 
order  to  arrest  the  further  supply  of  the  gas  when  the  desired 
effect  has  been  produced  on  the  liquor.” 

W itli  reference  to  the  above  we  consider  that  any  pro¬ 
cess  founded  upon  the  action  of  hypochlorite  of  lime  upon 
aniline  must  be  of  limited  application.  In  the  first  place 
the  presence  of  the  bleaching’  powder  would  render  it 
impossible  for  the  fabric  previously  dyed  with  fugitive 
colours  to  be  passed  through  the  bath.  In  the  next 
place  it  would  interfere  in  many  cases  with  the  subse¬ 
quent  application  of  other  colours.  But  there  is  a  more 
serious  difficulty  owing  to  the  sparing  solubility  of  ani¬ 
line  in  water,  consequently  the  dye  will  always  be  in  a 
very  dilute  state,  and  totally  useless  in  practice  as  com¬ 
pared  with  the  highly  concentrated  solution  sold  by  Mr. 
Perkins,  at  61.  the  gallon.  In  the  next  place  even  the 
small  quantity  of  aniline  which  exists  in  solution  will 
not  be  totally  converted  into  dye,  so  that  enormous 
volumes  of  fluid,  involving  correspondingly  large  vessels 
will  have  to  be  employed  to  obtain  a  comparatively 
minute  quantity  of  dye. 

Several  patents  besides  that  last  mentioned,  have  been 
taken  out  for  producing  aniline  purple.  Among  the 
substances  used  to  oxidise  the  aniline  may  be  mentioned 
peroxide  of  lead,  peroxide  of  manganese,  and  the  green 
manganate  of  potash. 

As  regards  the  manganese  and  peroxide  of  lead,  there 
are  two  patents  for  the  use  of  these  substances.  The 
first,  dated  7th  May  1859,  was  granted  to  Richard 
Dugdale  Kay.  The  last  named  patentee  takes  an  ace¬ 
tate,  sulphate  or  hydrochlorate  of  aniline,  with  excess  of 
acid,  and  treats  the  salt  with  peroxide  of  manganese  at  a 
temperature  of  2120  F.  until  no  further  precipitate  is 
obtained.  The  patentee  also  claims  peroxide  of  lead  or 
chloride  of  lime  as  oxidising  agents.  In  this  process  a 
precipitate  and  liquid  are  obtained,  both  of  which  con¬ 
tain  colouring  matter,  the  latter  is  obtained  from  the  pre¬ 
cipitate  by  digestion  in  dilute  sulphuric  acid.  The  liquids 
are  then  mixed  together,  and  the  colouring-  matter  and 
manganese  precipitated  by  ammonia.  The  precipitate  is 
then  washed  and  dried,  and  the  colouring  matter  extracted 
by  weak  alcohol  or  methylated  spirit. 

This  patent  does  not  give  any  process  for  separating 
the  brown  or  resinous  impurities  which  accompany  the 
colouring  matter,  except  by  so  reducing  the  strength  of 
the  spirit  as  to  prevent  it  dissolving  the  former.  We 
were  aware  long  before  seeing  this  patent  that  peroxide 
of  manganese  could  be  used  for  producing  the  colour, 
but  the  experiments  made  upon  the  subject  by  a  distin¬ 
guished  Scotch  chemist  were,  as  we  were  informed,  by 
no  means  satisfactory  either  as  regarded  the  quantity  or 
quality  of  the  product.  If  the  author  of  this  process  can 
substantiate  his  claim  to  the  chloride  of  lime  ’  and  per¬ 
oxide  of  lead  processes  he  plainly  takes  the  wind  out  of 
the  sails  of  the  patents  granted  to  Beale  and  Kirkham, 
on  the  1 3th  and  David  S.  Price  on  the  25th  May  1859. 
The  latter  chemist  in  his  provisional  specification  claims 


peroxide  or  sesquioxide  of  manganese,  but  in  his  final 
specification  he  does  not  mention  the  manganese,  but 
confines  himself  to  the  lead  process.  Mr.  Price,  by  oxi¬ 
dising  aniline  and  its  homologues  with  peroxide  of  lead, 
prepares  three  colours  which  he  terms  u  Violine,”  u  Pur- 
purine,”  and  u  Roseine.”  For  these  he  uses  the  fol¬ 
lowing  proportions  of  the  ingredients  :  — 

Violine.  —  1  equivalent  of  aniline,  2  equivalents  of 
sulphuric  acid,  1  equivalent  of  peroxide  of  lead. 

PuRPtrniNE.  —  2  equivalents  of  aniline,  2  equivalents 
of  sulphuric  acid,  1  equivalent  of  peroxide  of  lead. 

Roseine. — 1  equivalent  of  aniline,  1  equivalent  of 
sulphuric  acid,  two  equivalents  of  peroxide  of  lead. 

The  substances  are  boiled  together  and  filtered  hot. 
The  colouring  matters  are  contained  in  solution.  The 
two  first  processes  do  not  convert  all  the  aniline  into 
colouring  matter,  the  last  does.  It  is  evident,  therefore, 
that  the  redness  of  tint  increases  with  the  extent  of  the 
oxidation.  This  is  quite  in  accordance  with  what  has 
been  observed  generally  with  the  colours  from  aniline 
and  its  congeners.  We  must  admit  that  while  Price’s 
patent  appears  the  most  practical  of  the  three,  we  do  not 
think  his  process  by  any  means  approaching  in  value  to 
that  due  to  the  talent  of  Mr.  Perkins.  It  is  true  that 
the  colours  would  be  yielded  of  considerable  purity,  but 
the  expense  of  the  peroxide  of  lead  would  be  very  great, 
and  the  yield  probably  small.  Moreover  there  are  con¬ 
siderable  difficulties  in  manipulating  with  so  dense  a 
powder  as  peroxide  of  lead.  All  the  machinery  for 
agitation  must  be  strong  and  kept  ceaselessly  in  motion 
or  so  heavy  a  precipitate  would  sink  to  the  bottom  and 
produce  no  result. 

The  process  of  Mr.  Perkins  has  none  of  the  disadvan¬ 
tages  of  any  of  the  others ;  it  is  simple,  practical,  and 
yields  an  invariable  product.  It  is  true  that  it  is  said  to 
require  expensive  and  complex  machinery  in  order  to 
carry  it  out  effectively  ;  but  as  long  as  a  process  contains 
within  itself  the  elements  of  success  (which  we  do  not 
think  these  new  patents  do),  a  little  expense  in  the  con¬ 
struction  of  machinery  is  of  comparatively  little  moment 
where  the  final  product  is  so  valuable. 

Williams’s  patent  is  for  the  use  of  the  green  manganate 
(or,  as  it  is  often  incorrectly  called  in  commerce,  per¬ 
manganate)  of  potash  as  the  agent  of  oxidation.  The 
product  when  the  operation  is  properly  conducted,  is  un¬ 
exceptionable  in  purity  and  beauty.  If  the  action  be  too 
much  prolonged  the  colour  is  entirely  changed,  and  a 
beautiful  pink  or  crimson  colour  results.  In  fact,  ac¬ 
cording  to  the  specification,  a  certain  amount  of  the  pink 
colour  is  always  produced.  In  carrying  out  this  patent, 
the  only  thing  to  be  considered  is  the  price  of  the  man¬ 
ganate  and  the  quantity  of  the  product.  Upon  this 
point  we  are  not  in  possession  of  sufficient  information 
to  speak  positively. 

In  using  these  dyes  much  depends  upon  the  proper 
selection  of  the  mordants.  Tin  is  the  only  metal  which 
has  yielded  ^unexceptionable  results.  The  perchloride 
does  very  well,  but  stannate  of  soda  is  preferred.  In 
printing/ the  dye  is  first  mixed  with  gum,  and  the  co¬ 
loured  mucilage  is  subsequently  stirred  up  with  the  de¬ 
sired  quantity  of  albumen.  The  printed  fabric  is  then 
steamed  in  order  to  fix  the  colour. 

Messrs.  W.  H.  Perkins  and  Matthew  Gray  (the  former 
the  discoverer  of  the  purple,  and  the  latter  the  skilful 
director  of  the  great  printing  establishment  at  Dalmonach 
near  Glasgow),  have  taken  out  a  patent  for  a  new  method 
of  mordanting  for  the  purple.  They  effect  this  by  means 
of  oxide  or  carbonate  of  lead.  The  acetate  of  lead  is 
first  printed  on,  and  the  fabric  is  afterwards  passed 
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through,  a  bath  of  ammonia,  or  an  alkaline  carbonate. 
By  this  means  the  lead  becomes  fixed  in  the  fibre  of  the 
cloth.  The  purple  dye  bath  should  then  yield  its  colour 
to  the  mordanted  portions,  to  the  exclusion  of  the  other. 
But  it  is  found  in  practice  that  the  patterns  printed  in 
this  manner  are  not  sharp  or  well  defined.  The  purple 
runs  into  those  parts  of  the  cloth  which  should  remain 
white.  To  prevent  this  the  goods  are  washed  with  soap 
and  water  after  the  fixation  of  the  lead,  before  subjection 
to  the  bath  ;  this  clears  the  whites  to  some  extent,  but 
the  patentees  sometimes  add  soap  to  the  bath  itself,  so  as 
to  purify  the  whites.  But  if  the  quantity  of  soap  em¬ 
ployed  at  first  to  wash  the  mordanted  cloth  has  been  in 
the  proportion  of  one  pound  to  twenty-five  yards  of  cloth, 
they  do  not  put  any  amongst  the  colour .  in  the  bath. 

It  is  evident  that  this  process  contains  within  itself 
sources  of  error.  By  the  necessity  for  soaping  after  the 
mordanting  it  appears  that  the  lead  does  not  adhere 
with  sufficient  firmness  to  the  spot  where  it  has  been 
printed  on,  the  soap  is  therefore  to  remove  the  feebly 
attached  portions  of  mordant  and  prevent  the  colour 
from  passing  its  proper  limits.  If,  however,  the  first 
soaping’  has  been  insufficiently  performed  the  dye 
spreads.  This  can  to  some  extent  be  avoided  by  the 
objectionable  process  of  putting  soap  into  the  dye  bath. 
The  patentees  also  put  oily  or  fatty  matters  into  the 
bath  to  prevent  the  spreading  of  the  colour.  We  have 
reason  to  believe  that  this  patent  process  is  not  success¬ 
ful  in  practice. 


PHARMACY,  TOXICOLOGY,  &c. 

On  the  Amount  of  Cantharidin  contained  in  different 

Parts  of  the  Body  of  the  Cantharis  vesicatoria,  by  M. 

Beeb.ee.  1 

Yaeiotjs  opinions  have  been  expressed  on  the  question 
whether  the  cantharidin  is  equally  distributed  all  through 
the  body  of  the  insect,  or  whether  it  exists  only  in  cer¬ 
tain  parts  to  the  exclusion  of  the  others.  Pliny,  Galen, 
and  Aetius  believed  that  the  elytra  had  no  action. 
Hippocrates  recommended  that  the  head  with  its  an¬ 
tennae,  the  elytra,  the  membranous  wings,  and  legs 
should  be  rejected,  as  he  considered  them  completely 
inert.  This  opinion  was  adopted  by  Scliwilgue  in  the 
third  edition  of  his  Materia  Medica ,  which  appeared  in 
1818.  Latreille,  Cloquet,  and  Audoin,  on  the  contrary, 
assert  that  all  parts  of  the  body  contain  cantharidin. 

In  1826,  M.  Farines,  a  pharmacien  at  Perpignan, 
having  tried,  without  effect,  plasters  prepared  separately 
with  the  powder  of  the  elytra,  wings,  antennae,  and  legs, 
returned  to  the  opinion  of  Hippocrates,  and  in  a  note 
addressed  to  the  Societe  de  Pharmacie  of  Paris  laid 
down  the  following  conclusions  : — 

1 .  That  the  active  part  resided  only  in  the  soft  organs. 

2.  That  the  hard  organs  do  not  possess  any  vesicating 
power. 

In  1855,  M.  Courbon,  in  a  memoir  presented  to  the 
academy,  also  said  that  the  vesicating  principle  of  can- 
tharides  resided  only  in  the  soft  or  internal  parts  ;  but 
in  opposition  to  M.  Farines  he  contended  that  the  soft 
parts  of  all  regions  possessed  a  vesicating  property  :  that 
the  soft  or  internal  parts  of  the  legs  and  head  are  as 
active  as  those  of  the  thorax  and  abdomen,  and  that  the 
only  parts  of  the  body  completely  inert  are  the  elytra, 
the  antennse,  and  the  portions  of  the  feet  composed  only 
of  hard  parts. 

1  Repertoire  de  Fharmocie. 


In  1856,  M.  Berthoud  sought  chemically  for  cantha- 
ridine :  1 ,  in  the  abdomen  and  thorax,  which  he  desig¬ 
nated  the  soft  parts  of  the  flies ;  and  2,  in  the  elytra, 
wings,  antennae,  and  feet,  which  he  called  the  horny 
parts : 

250  grammes  of  the  abdomen  and  thorax  gave  0^45 
of  cantharidin. 

125  grammes  of  the  horny  parts  gave  CC05 3. 

These  results,  completely  opposed  to  the  conclusions 
of  M.  Farines,  do  not,  however,  demonstrate  the  exist¬ 
ence  of  cantharidin  in  every  part  of  the  body  of  the  fly. 
They  only  serve  to  confirm  the  opinion  and  the  observa¬ 
tions  of  M.  Courbon.  The  parts  which  M.  Berthoud 
has  named  collectively  the  horny  parts,  and  from  which 
he  has  extracted  the  cantharidin,  contain  in  their  inte¬ 
rior  a  certain  quantity  of  soft  parts  (the  soft  parts  of  the 
head  and  legs)  and  the  cantharidin  might  be  obtained 
exclusively  from  these  soft  parts  if  the  observations  of 
M.  Courbon  were  strictly  true. 

On  a  question  so  interesting  and  as  it  appeared  to  me 
so  imperfectly  resolved,  I  thought  it  would  be  useful 
to  make  some  new  researches.  To  ascertain  whether 
cantharidin  is  indifferently  distributed  over  every  part  of 
the  body,  or  whether  it  is  only  contained  in  particular 
parts,  I  have  sought  for  it ; — 1,  in  the  feet  and  legs  ;  2,  in 
the  head;  3,  in  the  elytra  and  wings;  and  4,  in  the 
thorax  and  abdomen. 

First  experiment : — 1 1  grammes  of  the  feet  and  legs 
were  powdered  and  treated  in  a  displacement  apparatus 
with  2  5  grammes  of  chloroform ;  after  macerating  for 
three  days  the  liquid  was  rim  off  and  the  chloroform 
displaced  by  means  of  alcohol.  The  chloroform  so 
obtained  was  allowed  to  evaporate  in  the  air,  and  the 
residue  was  placed  between  folds  of  blotting  paper  to 
absorb  the  oil.  The  crystals  left  were  redissolved  in  a 
small  quantity  of  chloroform,  again  crystallised  and  then 
weighed.  From  the  11  grammes  of  the  feet,  croi  of 
cantharidin  was  obtained,  still  stained  with  a  little  of  the 
green  oil. 

Second  experiment: — 17  grammes  of  the  head  and 
antennae  (there  were  very  few  antennae)  were  treated  with 
3  5  grammes  of  chloroform,  like  the  preceding,  and  from 
them  0*01  3  of  cantharidin  was  obtained. 

Third  experiment: — 11  grammes  of  the  elytra  and 
membranous  wings  were  treated  with  25  grammes  of 
chloroform,  and  yielded  0’009  of  cantharidin. 

Fourth  experiment : — 30  grammes  of  the  thorax  and 
abdomen  were  mixed  in  a  displacement  apparatus  with 
70  grammes  of  chloroform.  In  this  experiment  the 
residue  obtained  by  the  spontaneous  evaporation  of  the 
chloroform,  furnished  a  large  quantity  of  crystals.  After 
having  absorbed  the  oil  and  redissolved  the  crystals  in  a 
small  quantity  of  chloroform,  I  threw  the  solution  on  a 
filter.  After  filtration  I  opened  the  paper  and  found  it 
covered  with  small  micaceous  crystals  of  cantharidin 
perfectly  white.  The  chloroform  had  deposited  the 
crystals  as  it  evaporated,  and  the  green  oil  had  passed 
through  with  the  chloroform  which  had  not  evaporated. 
As  this  last  portion  might  still  contain  a  small  quantity 
of  cantharidin,  I  evaporated  and  again  dissolved  it  in 
a  little  chloroform,  and  threw  it  on  a  filter  as  before. 
After  repeating  this  a  third  time  I  obtained  all  the  can¬ 
tharidin  furnished  by  the  30  grammes  of  the  thorax  and 
abdomen  perfectly  white.  It  weighed  0^072  grammes. 

The  blisters  produced  on  my  arm  by  a  very  small 
quantity  of  the  crystals  obtained  in  my  experiments, 
left  no  doubt  of  their  nature.  From  these  experiments  the 
author  draws  the  conclusion  that  the  active  principle  of 
cantharides  is  foimd  distributed  over  all  parts  of  the  body. 
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A  New  Method  of  preparing  the  Fer  jRediut. 

A  process  invented  bv  M.  D.  Guicciardi1  consists  in 
precipitating  a  concentrated  solution  of  pure  sulphate  of 
iron  with  a  hot  saturated  solution  of  oxalic  acid.  The 
precipitated  oxalate  is  then  placed  in  a  gun  barrel  and 
gently  heated,  and  afterwards  a  constant  current  of  dry 
hydrogen  is  passed.  Towards  the  end  of  the  operation 
the  gun  barrel  must  be  brought  to  a  cherry-red  heat. 
Before  removing  the  powder  it  must  be  allowed  to  get 
quite  cold.  Prepared  in  this  way,  the  fer  reduit  is  a 
light,  blackish-grey  powder,  which  quickly  dissolves  in 
water  acidulated  with  sulphuric  acid,  and  takes  fire, 
becoming  changed  into  oxide,  under  the  influence  of  heat. 

1  Repertoire  de  Pharmacie ,  Dec.  1859. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 


A  Course  of  Six  Lectures  1  ( adapted  to  a  Juvenile  Auditory'),  con¬ 
sisting  of  Illustrations  o  f  the  Various  Forces  of  Matter,  i.e.  of 
such  as  are  called  the  Physical  or  Inorganic  Forces  —  including 
on  Account  of  their  Relations  to  each  other ;  by  M.  Faraday, 
D.C.L.,  F.R.S.,  Fullerian  Professor  of  Chemistry,  R.  I.,  Foreign 
Associate  of  the  Academy  of  Sciences,  Paris,  &fc. 

Lecture  III.  (Jan.  4,  i860.)  Cohesion — Chemical  Affinity. 

We  will  first  of  all  return  for  a  few  minutes  to  one  of  tlie  experi¬ 
ments  Avhieh  we  made  yesterday.  You  remember  what  we  put  toge¬ 
ther  on  that  occasion  ? — Powdered  alum  and  warm  water ;  here  is 
one  of  those  basins ;  nothing  has  been  done  to  it  since  then,  but  you 
will  find  on  examining  it  that  it  no  longer  contains  any  powder, 
but  a  multitude  of  beautiful  crystals.  Here  also  are  the  pieces 
of  coke  which  I  put  into  the  other  basin,  these  have  a  fine 
mass  of  crystals  about  them.  That  other  basin  I  will  leave  as  it 
is ;  I  will  not  pour  the  water  from  it,  because  it  will  show  you 
that  the  particles  of  alum  have  done  something  more  than  merely 
crystallise  together.  They  have  pushed  the  dirty  matter  from 
them,  laying  it  around  the  outside  or  outer  edge  of  the  lower 
crystals — squeezed  out  as  it  were  by  the  strong  attraction  which 
the  particles  of  alum  have  for  each  other. 

And  now  for  another  experiment.  We  have  already  gained  a 
knowledge  of  the  manner  in  which  the  particles  of  bodies — of  solid 
bodies — attract  each  other,  and  we  know  that  it  makes  calcareous 
spar,  alum,  and  so  forth,  crystallise  in  these  regular  forms.  Now 
let  me  gradually  lead  your  minds  to  a  knowledge  of  the  means  we 
have  of  making  this  attraction  alter  a  little  in  its  force*,  either  of 
increasing,  or  diminishing,  or  apparently  of  destroying  it  alto¬ 
gether.  I  will  take  this  piece  of  iron  [a  rod  of  iron  about  two 
feet  long  and  a  quarter  of  an  inch  in  diameter],  it  has  at  present 
a  great  deal  of  strength,  due  to  its  attraction  of  cohesion ;  but  if 
Mr.  Anderson  will  make  part  of  this  rod  hot  in  the  fire,  we  shall 
then  find  that  it  will  become  soft,  just  as  sealing-wax  will  when 
heated,  and  we  shall  also  find  that  the  more  it  is  heated  the 
softer  it  becomes.  Ah  !  but  what  does  soft  mean  ?  Why,  that 
the  attraction  between  the  particles  is  so  weakened  that  it  is  no 
longer  sufficient  to  resist  the  power  we  bring  to  bear  upon  it. 
[MP.  Anderson  handed  to  the  Lecturer  the  iron  rod,  with  one  end 
red-hot,  which  he  showed  could  be  easily  twisted  aboutwith  a 
pair  of  pliers.]  You  see,  I  now  find  no  difficulty  in  bending 
this  end  about  how  I  like  ;  whereas  I  cannot  bend  the  cold  part 
at  all.  And  you  know  how  the  smith  takes  a  piece  of  iron  and 
heats  it,  in  order  to  render  it  soft  for  his  purpose :  he  acts  upon 
our  principle  of  lessening  the  adhesion  ofthe  particles,  although 
he  does  not  know  exactly  the  terms  in  Avhieh  we  express  it. 

And  now  we  have  another  point  to  examine ;  and  this  water 
is  again  a  very  good  substance  to  take  as  an  illustration  (as 
philosophers  we  call  it  all  water,  even  though  it  be  in  the  form  of 
ice  or  steam).  Why  is  this  water  hard?  [pointing  to  a  block 
of  ice]  because  the  attraction  of  the  particles  to  each  other  is 
sufficient  to  make  them  retain  their  place  in  opposition  to  force 
applied  to  it.  But  what  happens  when  we  make  the  ice  warm  ? 
Why,  in  that  case  we  diminish  to  such  a  large  extent  the  power 
of  attraction  that  the  solid  substance  is  destroyed  altogether. 
Let  me  illustrate  this:  I  will  take  a  red-hot  ball  of  iron  [Mr. 
Anderson  by  means  of  a  pair  of  tongs  handed  to  the  Lecturer  a 
red-hot  ball  of  iron,  about  two  inches  diameter]  because  it  will 


serve  as  a  convenient  source  of  heat  [placing  the  red-hot  iron 
in  the  centre  of  the  block  of  ice].  You  see  I  am  now  melting 
the  ice  where  the  iron  touches  it.  You  see  the  iron  sinking  into 
it,  and  while  part  of  the  solid  water  is  becoming  liquid,  the  heat 
of  the  ball  is  rapidly  going  off.  A  certain  part  of  the  water  is 
actually  rising  in  steam —  the  attraction  of  some  of  the  particles 
is  so  much  diminished  that  they  cannot  even  hold  together  in 
the  liquid  form,  but  escape  as  vapour.  At  the  same  time  you 
see  I  cannot  melt  all  this  ice  by  the  heat  contained  in  this  ball. 
In  the  course  of  a  very  short  time  I  shall  find  it  quite  cold. 

Here  is  the  water  which  we  have  produced  by  destroying  some 
of  the  attraction  which  existed  between  the  particles  of  the  ice, 
for  below  a  certain  temperature  the  particles  of  water  increase  in 
their  mutual  attraction  and  become  ice  ;  and  above  a  certain 
temperature  the  attraction  decreases  and  the  water  becomes 
steam.  And  exactly  the  same  thing  takes  place  with  platinum, 
and  nearly  every  substance  in  nature;  if  the  temperature  is  in¬ 
creased  to  a  certain  point  it  becomes  liquid,  and  a  further  increase 
makes  it  a  gas.  Is  it  not  a  glorious  thing  for  us  to  look  at  the 
sea,  the  rivers,  and  so  forth,  and  to  know  that  this  same  body 
in  the  northern  regions  is  all  solid  ice  and  ice-bergs,  while  here  in 
a  warmer  climate  it  has  its  attraction  of  cohesion  so  much 
diminished  as  to  be  liquid  water.  Well,  in  diminishing  this  force 
of  attraction  between  the  particles  of  ice,  we  made  use  of  another 
force,  namely,  that  of  heat,  and  I  want  you  now  to  understand 
that  this  force  of  heat  is  always  concerned  when  water  passes  from 
the  solid  to  the  liquidfstate.  If  I  melt  ice  in  other  ways  I  cannot 
do  without  heat ;  (for  we  have  the  means  of  making  ice  liquid 
without  heat  ;  that  is  to  say,  without  using  heat  as  a  direct 
cause).  Suppose,  for  illustration,  I  make  a  vessel  out  of  this  piece 
of  tin  foil  [bending  the  foil  up  into  the  shape  of  a  dish].  I  am 
making  it  metallic,  because  I  want  the  heat  which  I  am  about  to 
deal  with  to  pass  readily  through  it ; — and  I  am  going  to  pour  a 
little  water  on  this  board,  and  then  place  the  tin  vessel  on  it. 
Now  if  I  put  some  of  this  ice  into  the  metal  dish,  and  then 
proceed  to  make  it  liquid  by  any  of  the  various  means  we  have 
at  our  command,  it  still  must  take  the  necessary  quantity  of  heat 
from  something,  and  in  this  case  it  will  take  the  heat  from  the 
tray,  and  from  the  water  underneath,  and  from  the  other  things 
round  about.  Well,  a  little  salt  added  to  the  ice,  has  the  power 
of  causing  it  to  melt,  and  we  shall  very  shortly  see  the  mix¬ 
ture  become  quite  fluid,  and  you  will  then  find  that  the  water 
beneath  will  be  frozen — frozen  because  it  has  been  forced  to  give 
up  that  heat  which  is  necessary  to  keep  it  in  the  liquidfstate,  to 
the  ice  on  becoming  liquid.  I  remember  once,  when  I  was  a  boy, 
hearing  of  a  trick  in  a  country  alehouse;  the  point  was  how 
to  melt  ice  in  a  quart  pot  by  the  fire,  and  freeze  it  to  the  stool. 
Well,  the  way  they  did  it  was  this  :  they  put  some  pounded  ice 
in  a  pewter  pot  and  added  some  salt  to  it,  and  the  consequence 
was  that  when  the  salt  was  mixed  with  it  the  ice  in  the  pot 
melted  (they  did  not  tell  me  anything  about  the  salt,  and  they 
set  the  pot  by  the  fire,  just  to  make  the  result  more  mysterious), 
and  in  a  short  time  the  pot  and  the  stool  were  frozen  together, 
as  we  shall  very  shortly  find  it  to  be  the  case  here,  and  all  because 
salt  has  the  power  of  lessening  the  attraction  between  the  particles 
of  ice.  Here  you  see  the  tin  dish  is  frozen  to  the  board,  I  can 
even  lift  this  little  stool  up  by  it. 

This  experiment  then  cannot,  I  think,  fail  to  impress  upon 
your  minds  the  fact,  that  whenever  a  solid  body  loses  some  of 
that  force  of  attraction  by  means  of  which  it  remains  solid,  heat 
is  absorbed ;  and  if,  on  the  other  hand,  we  convert  a  liquid  into 
a  solid,  e.  g.  water  into  ice,  a  corresponding  amount  of  heat  is 


Fig.  1. 


given  out.  I  think  an  experiment  of  this  kind  will  serve  to  show 
you  this.  Here  ( fy .  1.)  is  a  bulb  A,  filled  with  air,  the  tube 
from  which  dips  into  some  coloured  liquid  in  the  vessel  n.  And  I 


1  Reported  verbati'ti  by  special  permission. 
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dare  say  you  know  that  if  I  put  my  hand  on  the  bulb  A,  and 
warm  it,  "the  coloured  liquid  which  is  now  standing  in  the  tube 
at  c  will  travel  forward.  Now  we  have  discovered  a  means,  by 
great  care  and  research  into  the  properties  of  various  bodies, 
of  preparing  a  solution  of  a  salt  which  if  shaken  or  disturbed  will 
at  once  become  a  solid ;  and  as  I  explained  to  you  just  now  (for 
what  is  true  of  water  is  true  of  every  other  liquid),  by  reason  of 
its  becoming  solid,  heat  is  evolved,  and  I  can  make  this  evident  to 
you  by  pouring  it  over  this  bulb ; — there !  it  is  becoming  solid, 
and  look  at  the  coloured  liquid,  how  it  is  being  driven  down  the 
tube,  and  how  it  is  bubbling  out  through  the  water  at  the  end ; 
and  so  we  learn  this  beautiful  law  of  our  philosophy,  that 
whenever  we  diminish  the  attraction  of  cohesion  we  absorb 
heat — and  whenever  we  increase  that  attraction  heat  is  evolved. 
This  then  is  a  great  step  in  advance,  for  you  have  learned  a 
great  deal  in  addition  to  the  mere  circumstance  that  particles 
attract  each  other.  But  you  must  not  now  suppose  that  because 
they  are  liquid  they  have  lost  their  attraction  of  cohesion ;  for 
here  is  the  fluid  mercury,  and  if  I  pour  it  from  one  vessel  into 
another  I  find  that  it  will  form  a  stream  from  the  bottle  down 
to  the  glass — a  continuous  rod  of  fluid  mercury,  the  particles  of 
which  have  attraction  sufficient  to  make  them  hold  together  all 
the  way  through  the  air  down  to  the  glass  itself :  and  if  I  pour  water 
quietly  from  a  jug  I  can  cause  it  to  run  in  a  continuous  stream  in 
the  same  manner.  Again,  let  me  put  a  little  water  on  this  piece  of 
plate  glass,  and  then  take  another  plate  of  glass  and  put  it  on  the 
water ;  there !  the  upper  plate  is  quite  free  to  move,  gliding  about 
on  the  lower  one  from  side  to  side ;  and  yet,  if  I  take  hold  of  the 
upper  plate  and  lift  it  up  straight,  the  cohesion  is  so  great  that  the 
lower  one  is  held  up  b}r  it.  See  how  it  runs  about  it  as  I  move 
the  upper  one,  and  this  is  all  owing  to  the  strong  attraction  of  the 
particles  of  the  water.  Let  me  show  you  another  experiment. 
Suppose  I  take  a  little  soap  and  water — not  that  the  soap  makes 
the  particles  of  the  water  more  adhesive  one  for  the  other,  but  it 
certainly  has  the  power  of  continuing  in  a  better  manner  the 
attraction  of  the  particles ;  (and  let  me  advise  you,  when  about 
to  experiment  with  soap  bubbles  to  take  care  to  have  everything 
clean  and  soapy).  I  will  now  blow  a  bubble,  and  that  I  may  be 
able  to  talk  and  blow  a  bubble  too,  I  will  take  a  plate  with  a 
little  of  the  soapsuds  in  it,  and  will  just  soap  the  edges  of  the 
pipe,  and  blow  a  bubble  on  to  the  plate.  Now,  thereis  our  bubble. 
Why  does  it  hold  together  in  this  manner?  Why,  because 
the  water  of  which  it  is  composed  has  an  attraction  of  particle 
for  particle : — so  great,  indeed,  that  it  gives  to  this  bubble  the 
very  power  of  an  india-rubber  ball ;  for  you  see,  if  I  introduce 
one  end  of  this  glass  tube  into  the  bubble  that  it  has  the  power 
of  contracting  so  powerfully  as  to  force  enough  air  through  the 
tube  to  blow  out  a  light  {jig.  2.) — there  is  a  light  blown  out. 
And  look!  see  how  the  bubble  is  disappearing,  see  how  it  is 
getting  smaller  and  smaller. 

There  are  twenty  other  experiments  I  might  show  you  to 
illustrate  this  power  of  the  cohesion  of  the  particles  of  liquids. 
For  instance,  what  would  you  propose  to  me  if,  having  lost  the 
stopper  out  of  this  alcohol  bottle,  I  should  want  to  close  it 
speedily  with  something  near  at  hand.  Well,  a  bit  of  paper 
would  not  do,  but  a  piece  of  linen  cloth  would,  or  some  of  this 
cotton  wool  which  I  have  here.  I  will  put  a  tuft  of  it  into  the 
neck  of  the  alcohol  bottle,  and  you  see  when  I  turn  it  upside  down, 
that  it  is  perfectly  well  stoppered  so  far  as  the  alcohol  is  con¬ 
cerned  ;  the  air  can  pass  through  but  the  alcohol  cannot.  And 
if  I  were  to  take  an  oil  vessel  this  plan  would  do  equally  well,  for 
in  former  times  they  used  to  send  us  oil  from  Italy  in  flasks 
stoppered  only  with  cotton  wool  (at  the  present  time  the  cotton 
is  put  in  after  the  oil  has  arrived  here,  but  formerly  it  used  to 
be  sent  so  stoppered.)  Now  if  it  were  not  for  the  particles  of 
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liquid  cohering  together,  this  alcohol  would  run  out,  and  if  I  had 
time  I  could  have  shown  you  a  vessel  with  the  top,  bottom  and 
sides  altogether  formed  like  a  sieve,  and  yet  it  would  hold  water 
owing  to  this  cohesion. 


You  have  now  seen  that  the  solid  water  can  become  fluid  by 
the  addition  of  heat,  owing  to  this  lessening  the  attractive  force 
between  its  particles,  and  yet  you  see  that  there  is  a  good  deal 
of  attractive  force  remaining  behind.  I  want  now  to  take  you  a 
step  beyond  that.  We  saw  that  if  we  continued  applying  heat 
to  the  water  (“as  indeed  happened  with  our  piece  of  ice  here)  that 
we  did  at  last  break  up  that  attraction  which  holds  the  liquid 
together,  and  I  am  going  to  take  some  ether  (any  other  liquid 
would  do,  but  ether  makes  a  better  experiment  for  my  purpose,) 
in  order  to  illustrate  what  will  happen  when  this  cohesion  is 
broken  up.  Now  this  liquid  ether,  if  exposed  to  a  very  low 
temperature,  will  become  a  solid,  but  if  we  apply  heat  to  it, 
it  becomes  vapour,  and  I  want  to  show  you  the  enormous  bulk  of 
the  substance  in  this  new  form : — when  we  make  ice  into  Avater, 
we  lessen  its  bulk,  but  when  Ave  convert  water  into  steam,  Ave 
increase  it  to  an  enormous  extent.  You  see  it  is  very  clear  that 
as  I  apply  heat  to  the  liquid  I  diminish  its  attraction  of  co¬ 
hesion  —  it  is  noAV  boiling,  and  I  Avill  set  fire  to  the  vapour,  so 
that  you  may  be  enabled  to  judge  of  the  space  occupied  by  the 
ether  in  this  form  by  the  size  of  its  flame,  and  you  now  see  what 
an  enormously  bulky  flame  I  get  from  that  small  volume  of  ether 
below.  The  heat  from  the  spirit  lamp  is  now  being  consumed, 
not  in  making  the  ether  any  warmer,  but  in  converting  it  into 
vapour,  and  if  I  desired  to  catch  this  vapour  and  condense  it  (as  I 
could  Avithout  much  difficulty),  I  should  havejto  do  the  same  as 
if  I  Avished  to  convert  steam  into  Avater  and  water  into  ice :  in 
either  case  it  would  be  necessary  to  increase  the  attraction  of  the 
particles,  by  cold  or  otherwise.  So  largely  is  the  bulk  occupied 
by  the  particles  increased  by  giving  them  this  diminished  at¬ 
traction,  that  if  I  were  to  take  a  portion  of  Avater  a  cubic  inch  in 
bulk  (a  Jig.  3.)  I  should  produce  a  volume  of  steam  of  that  size 
b  [1700  cubic  inches  ;  nearly  a  cubic  foot],  so  greatly  is  the 
attraction  of  cohesion  diminished  by  heat ;  and  yet  it  still  remains 
Avater.  You  can  easily  imagine  the  consequences  which  are  due 
to  this  change  in  volume  by  heat — the  mighty  poAvers  of  steam  and 
the  tremendous  explosions  Avhich  are  sometimes  produced  by  this 
force  of  Avater.  I  Avant  you  now  to  see  another  experiment  Avhich 
Aviil  perhaps  give  you  a  better  illustration  of  the  bulk  occupied  by  a 
body  Avhen  in  the  state  of  vapour.  Here  is  a  substance  which 
Ave  call  iodine,  and  I  am  about  to  submit  this  solid  body  to  the  same 
kind  of  condition  as  regards  heat  that  I  did  the  water  and  the 
ether  [putting  a  few  grains  of  iodine  into  a  hot  glass  globe, 
which  immediately  became  filled  Avith  the  violet  vapour],  and 
you  see  the  same  kind  of  change  produced.  Moreover,  it  gives 
us  the  opportunity  of  observing  how  beautiful  is  the  violet- 
coloured  vapour  from  this  black  substance,  or  rather  the  mix¬ 
ture  of  the  vapour  Avith  air  (for  I  Avould  not  Avish  you  to 
understand  that  this  globe  is  entirely  filled  Avith  the  vapour  of 
iodine). 

If  I  had  taken  mercury  and  converted  it  into  vapour  (as  I 
could  easily  do),  I  should  have  a  perfectly  colourless  vapour,  for 
you  must  understand  this  about  vapours,  that  bodies  in  Avhat  we 
call  the  vaporous,  or  the  gaseous  state,  are  always  perfectly  trans¬ 
parent,  never  cloudy  or  smoky ;  they  are  however  often  coloured, 
and  we  can  frequently  have  coloured  vapours  or  gases  produced  by 
colourless  particles  themselves  mixing  together,  as  in  this  case 
[the  Lecturer  here  inverted  a  glass  cylinder  full  of  binoxide  of 
nitrogen  OArer  a  cylinder  of  oxygen,  Avhen  the  dark  red  vapour  of 
hyponitric  acid  Avas  produced].  Here  also  you  see  a  very  ex¬ 
cellent  illustration  of  the  effect  of  some  power  of  nature  which  Ave 
have  not  yet  come  to,  but  which  stands  next  on  our  list 
Chemical  Affinity.  And  thus  you  see  we  can  have  a  violet 
vapour  or  an  orange  vapour,  and  different  other  kinds  of  vapour, 
but  they  are  always  perfectly  transparent,  or  else  they  Avould 
cease  to  be  vapours.  * 

I  am  now  going  to  lead  you  a  step  beyond  this  consider¬ 
ation  of  the  attraction  of  the  particles  for  each  other.  You  see 
we  have  come  to  understand  that  (to  take  water  as  an  illustra¬ 
tion)  whether  it  be  ice,  or  water,  or  steam,  it  is  always  to  be 
considered  by  us  as  water.  W ell,  iioav  prepare  your  minds  to  go  a 
little  deeper  into  the  subject.  We  ha\Te  means  of  searching  into 
the  constitution  of  water  beyond  any  that  are  afforded  us  by  the 
action  of  heat,  and  among  these  one  of  the  most  important  is 
that  force  which  we  call  voltaic  electricity,  which  we  used  at  our 
last  meeting  for  the  purpose  of  obtaining  light,  and  which  Ave 
carried  about  the  room  by  means  of  these  wires.  This  force  is 
produced  by  the  battery  behind  me,  to  which  however  I  Avill  not 
now  refer  more  particularly  ;  before  Ave  have  done  Ave  shall  knoiv 
more  about  this  battery,  but  it  must  grow  up  in  our  knowledge. 
Now  here  (Jig.  4.)  is  a  portion  of  water  in  this  little  vessel  c,  and 
besides  the  water  there  are  tivo  plates  of  the  metal  platinum, 
Avhich  are  connected  with  the  wires  (a  and  b)  coming  outside,  and 
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I  want  to  examine  that  water,  and  the  state  and  the  condition 
in  which  its  particles  are  arranged.  If  I  were  to  apply  heat  to  it 
you  know  what  we  should  get,  it  would  assume  the  state  of 

Fig.  4’ 


vapour,  but  it  would  nevertheless  remain  water,  and  would  return 
to  the  liquid  state  as  soon  as  the  heat  was  removed.  Now  by 
means  of  these  wires  (which  are  connected  with  the  battery  be¬ 
hind  me,  and  come  under  the  floor  and  up  through  the  table)  we 
shall  have  a  certain  amount  of  this  new  power  at  our  disposal. 
Here  you  see  it  is  [causing  the  ends  of  the  wires  to  touch] — 
that  is  the  electric  light  w'e  used  yesterday,  and  by  means  of  these 
wires  we  can  cause  water  to  submit  itself  to  this  power ;  for  the 
moment  I  put  them  into  metallic  connexion  (at  A  and  b)  you  see 
the  water  boiling  in  that  little  vessel  (c)  and  you  hear  the  bubbling 
of  the  gas  that  is  going  through  the  tube  (d).  See  how  I  am  con¬ 
verting  the  water  into  vapour,  and  if  I  take  a  little  vessel  (e),  and 
fill  it  with  water,  and  put  it  in  the  trough  over  the  end  of  the 
tube  (d),  there  goes  the  vapour  ascending  into  the  vessel.  And 
yet  that  is  not  steam,  for  you  know  that  if  steam  is  brought 
near  cold  water,  it  would  at  once  condense,  and  return  back 
again  to  water ;  this  then  cannot  be  steam,  for  it  is  bubbling 
through  the  cold  water  in  this  trough,  but  it  is  a  vaporous  sub¬ 
stance,  and  we  must  therefore  examine  it  carefully,  to  see  in 
what  way  the  water  has  been  changed.  And  now  in  order  to 
to  give  you  a  proof  that  it  is  not  steam,  I  am  going  to  show  you 
that  it  is  combustible,  for  if  [I  take  this  small  vessel  to  a  light, 
the  vapour  inside  explodes  in  a  manner  that  steam  could  never  do. 

I  will  now  fill  this  large  bell-jar  (f)  with  water ;  and  I  propose 
letting  the  gas  ascend  into  it,  and  I  will  then  show  you  that  we 
can  reproduce  the  water  back  again  from  the  vapour  or  air  that 
is  there.  Here  is  a  strong  glass  vessel  (g),  and  into  it  we  will 
let  the  gas  (from  f)  pass.  We  will  then  fire  it  by  the  electric 
spark,  and  then  after  the  explosion  you  will  find  that  we  have 
got  the  water  back  again ;  it  will  not  be  much  however,  for 
you  will  recollect  that  I  showed  you  how  small  a  portion  of 
water  produced  a  very  large  volume  of  vapour.  Mr.  Anderson 
will  now  pump  all  the  air  out  of  this  vessel  (g),  and  when  I  have 
screwed  it  onto  the  top  of  our  jar  of  gas  (f),  you  will  see  upon 
opening  the  stopcocks  (h'  h  h)  the  water  will  jump  up,  showing 
that  some  of  the  gas  has  passed  into  the  glass  vessel.  I  will  now 
shut  these  stopcocks,  and  we  shall  be  able  to  send  the  electric  spark 
through  the  gas  by  means  of  the  wires  (i,  ic)  in  the  upper  part  of 
the  vessel,  and  you  will  see  it  burn  with  a  most  intense  flash. 
[Mr.  Anderson  here  brought  a  Leyden  jar,  which  he  discharged 
through  the  confined  gas  by  means  of  the  wires  i,  k.]  You  saw 
the  flash,  and  now  that  you  may  see  that  there  is  no  longer  any  gas 
remaining,  if  I  place  it  over  the  jar  and  open  the  stopcocks  again, 
up  will  go  the  gas,  and  we  can  have  a  second  combustion ;  and  so 
I  might  go  on  again  and  again,  and  I  should  continue  to  accu¬ 
mulate  more  and  more  of  the  water  to  which  the  gas  has  returned. 
Now  is  not  this  curious in  this  vessel  (c)  we  can  go  on  making 
from  water  a  large  bulk  of  permanent  gas,  as  we  call  it,  and  then 
we  can  reconvert  it  into  water  in  this  way.  [Mr.  Anderson 
brought  in  another  Leyden  jar,  which,  however,  from  some  cause 
would  not  ignite  the  gas.  It  was  therefore  recharged,  when  the 
explosion  took  place  in  the  desired  manner.]  How  beautifully 
we  get  our  results  when  we  are  right  in  our  proceedings! —it  is 
not  that  Nature  is  wrong  when  we  make  a  mistake.  Now  I  will 
lay  this  vessel  (g)  down  by  my  right  hand,  and  you  can  examine 
it  by  and  by  :  there  is  not  very  much  water  flowing  down,  but 
there  is  quite  sufficient  for  you  to  see. 

Another  wonderful  thing  about  this  mode  of  changing  the 
condition  of  the  water  is  this  —  That  we  are  able  to  get  the  sepa¬ 
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rate  parts  of  which  it  is  composed,  at  a  distance  the  one  from  the 
other,  and  to  examine  them,  and  see  what  they  are  like,  and  how 
many  of  them  there  are; 
and  for  this  purpose  I  have 
here  some  more  water  in  a 
slightly  different  apparatus 
to  the  former  one  {Jig.  5.), 
and  if  I  place  this  in  con¬ 
nection  with  the  wires  of 
the  battery  (at  A  b)  I  shall 
get  a  similar  decomposition 
of  the  water  at  the  two  pla¬ 
tinum  plates.  Now  I  will 
put  this  little  tube  (o)  over 
there,  and  that  will  collect 
the  gas  together  that  comes 
from  this  side  (a),  and  this 
tube  (h)  will  collect  the  gas 
that  comes  from  the  other 
side  (b)  and,  I  think  we  shall  soon  be  able  to  see  a  difference. 
In  this  apparatus,  the  wires  are  a  good  way  apart  from  each  other, 
and  it  now  seems  that  each  of  them  is  capable  of  drawing  off 
particles  from  the  water  and  sending  them  off,  and  you  see  that 
one  set  of  particles  (h)  is  coming  off  twice  as  fast  as  those 
collected  in  the  other  tube  (o).  Something  is  coming  out  of 
the  water  there  (at  h)  which  burns  [setting  fire  to  the  gas], 
but  what  comes  out  of  the  water  here  (at  o),  although  it  will 
not  burn,  will  support  combustion  very  vigorously.  [The  Lec¬ 
turer  here  placed  a  match  with  a  glowing  tip  in  the  gas,  when  it 
immediately  rekindled.] 

Here  then  we  have  two  things,  neither  of  them  being  water 
alone,  but  which  we  get  out  of  the  water.  Water  is  therefore 
composed  of  two  substances  different  to  itself,  which  appear  at 
separate  places  when  it  is  made  to  submit  to  the  force  which 
I  have  in  these  wires,  and  if  I  take  an  inverted  tube  of  water 
and  collect  this  gas  (h),  you  will  see  that  it  is  by  no  means  the 
same  as  the  one  we  collected  in  the  former  apparatus  (Jig.  4.). 
That  exploded  with  a  loud  noise  when  it  was  lighted,  but 
this  will  burn  quite  noiselessly — it  is  called  hydrogen ;  and  the 
other  we  call  oxygen — that  gas  which  so  beautifully  brightens 
up  all  combustion,  but  does  not  burn  of  itself.  So  now  we  see 
that  water  consists  of  two  kinds  of  particles  attracting  each  other 
in  a  very  different  manner  to  the  attraction  of  gravitation  or 
cohesion,  and  this  new  attraction  we  call  chemical  affinity,  or  the 
force  of  chemical  action  between  different  bodies  ;  we  are  now  no 
longer  concerned  with  the  attraction  of  iron  for  iron,  water  for 
water,  wood  for  wood,  or  like  bodies  for  each  other  as  we  were 
when  dealing  with  the  force  of  cohesion ;  we  are  dealing  with 
another  kind  of  attraction, — the  attraction  between  particles 
of  a  different  nature  one  to  the  other.  Chemical  affinity  depends 
entirely  upon  the  energy  with  which  particles  of  different  kinds 
attract  each  other.  Oxygen  and  hydrogen  are  particles  of  different 
kinds,  and  it  is  their  attraction  to  each  other  which  makes  them 
chemically  combine  and  produce  water. 

I  must  now  show  you  a  little  more  at  large  what  chemical 
affinity  is.  I  can  prepare  these  gases  from  other  substances  as 
well  as  from  water ;  and  we  will  now  prepare  some  oxygen  :  here 
is  another  substance  which  contains  oxygen — chlorate  of  po¬ 
tash  ;  I  will  put  some  of  it  into  this  glass  retort,  and  Mr.  Anderson 
will  apply  heat  to  it :  we  have  here  different  jars  filled  with 
water,  and  when  by  the  application  of  heat  the  chlorate  of  potash 
is  decomposed,  we  will  displace  the  water,  and  fill  the  jars  with 
gas. 

Now  when  water  is  opened  out  in  this  way  by  means  of  the 
battery ;  which  adds  nothing  to  it  materially,  which  takes  nothing 
from  it  materially  (I  mean  no  matter,  I  am  not  speaking  of 
force )  ;  which  adds  no  matter  to  the  water ;  it  is  changed  in  this 
way — the  gas  which  you  saw  burning  a  little  while  ago,  called 
hydrogen,  is  evolved  in  large  quantity,  and  the  other  gas,  oxygen, 
is  evolved  in  only  half  the  quantity,  so  that  those  two  areas 


i 

•  * 

Oxygen . 88‘9 

Hydrogen . Ill 

Water . 1000 


represent  water,  and  those  are  always  the  proportions  between 
the  two  gases.  But  oxygen  is  sixteen  times  the  weight  of  the 


Hydrogen 
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other  —  eight  times  as '.heavy  as  the  particles  of  hydrogen  in  the 
water;  and  you  therefore  know  that  water  is  composed  of  nine 
parts  by  weight  —  one  of  hydrogen  and  eight  of  oxygen,  thus  : 

Hydrogen  .  .  .  46-2  cubic  inches  .  .  =  1  grain. 

Oxygen  .  .  .  2yi  „  „  •  .  =  8  grains. 

Water  .  .  (steam)  69’ j  ,,  >,  •  —  9  grains. 

Now  Mr.  Anderson  has  prepared  some  oxygen,  and  we  will 
proceed  to  examine  what  is  the  character  of  this  gas.  hirst 
of  all  you  remember  I  told  you  that  it  does  not  burn,  but  that 
it  affects  the  burning  of  other  bodies.  I  will  just  set  fire  to  the 
point  of  this  little  bit  of  wood,  and  then  plunge  it  into  the  jar 
of  oxygen,  and  you  will  see  what  this  gas  does  in  increasing  the 
brilliancy  of  the  combustion.  It  does  not  burn,  it  does  not  take 
fire  as  the  hydrogen  would,  but  how  vividly  the  combustion  of 
the  match  goes  on.  Again,  if  I  were  to  take  this  wax  taper  and 
light  it,  and  turn  it  upside  down  in  the  air,  it  would  in  all  pro¬ 
bability  put  itself  out,  owing  to  the  wax  running  down  into 
the  wick.  [The  Lecturer  here  turned 
the  lighted  taper  upside  down,  when  in 
a  few  seconds  it  went  out.]  Now  that 
will  not  happen  in  oxygen  gas;  you 
will  see  how  differently  it  acts  (Jig.  6.) 

[The  taper  was  again  lighted,  turned 
upside  down,  and  then  introduced  into 
a  jar  of  oxygen  ]  Look  at  that !  see 
how  the  very  wax  itself  burns,  and 
falls  down  in  a  dazzling  stream  of  fire, 
so  powerfully  does  the  oxygen  support 
combustion.  Again,  here  is  another  ex¬ 
periment  which  will  serve  to  illustrate 
the  force,  if  I  may  so  call  it,  of  oxygen. 

I  have  here  a  circular  flame  of  spirit  of 
wine,  and  with  it  I  am  about  to  show 
you  the  way  in  which  iron  burns,  be¬ 
cause  it  will  serve  very  well  as  a  comparison  between  the  effect 
produced  by  air  and  oxygen.  If  I  take  this  ring  flame,  I  can 
shake  by  means  of  a  sieve  the  fine  particles  of  iron  filings  through 
it,  and  you  will  see  the  way  in  which  they  burn.  [The  Lecturer 
here  shook  through  the  flame  some  iron  .filings  which  took  fire 
and  fell  through  with  beautiful  scintillations.]  But  if  I  now 
hold  the  flame  over  a  jar  of  oxygen  [the  experiment  was  re¬ 
peated  over  ajar  of  oxygen,  when  the  combustion  of  the  filings 
as  they  fell  into  the  oxygen  became  almost  insupportably  bril- 
liant],  you  see  how  wonderfully  different  the  effect  is  in  the  jar, 
because'  there  we  have  oxygen  instead  of  common  air. 

(The  Fourth  Lecture,  on  Chemical  Affinity  and  Heat,  will  appear  in  our  next.) 


NOTICES  OP  BOOKS,  PATENTS.  &c. 

Letters  on  Modern  Agriculture,  by  Baron  Yon  Liebig. 
Edited  by  John  Blyth,  M.D.  Professor  of  Chemistry , 
Queen's  College,  Cork. 

On  ike  Valuation  of  Soils,  and  the  Nutrition  of  Plants,  by 
Robert  Galloway,  F.  C.  S.  Professor  of  Practical  Che¬ 
mistry,  Museum  of  Irish  Industry. 

Hints  to  Practical  Agriculturists,  by  E.  B.  Fowler. 

Notwithstanding  the  large  circulation  for  some  years  of 
works  on  agricultural  chemistry,  we  believe  that  an  intelli¬ 
gent  knowledge  of  the  subject  has  extended  very  little  among 
the  class  whose  especial  business  it  immediately  concerns. 
Nor  have  we  far  to  look  for  the  reason.  Agriculture  has 
been  for  centuries  a  mere  empirical  art,  with  which  true 
scientific  knowledge  has  had  nothing  whatever  to  do.  Far¬ 
mers  have  dug,  and  ploughed,  and  manured,  simply  because 
their  fathers  did  so,  and  without  troubling  themselves  in  the 
least  about  the  why  and  the  wherefore.  And  the  system  has 
always  answered  to  a  certain  extent.  But  conducted  on 
such  a  plan,  it  is  clear  that  agriculture  could  make  no  decided 
advance. 

“  The  progress  of  every  trade  by  mere  empirical  experience,” 
says  Liebig,  “and  also  of  that  of  agriculture,  has  a  limit.  Every 
experimental  method  comes  to  an  end  when  the  senses  are  no 
longer  sufficient  for  the  perception  of  facts  ;  when  no  new  cir¬ 
cumstance  is  presented  to  the  senses  for  perception  ;  when  in  fact 
every  thing  has  been  tried,  aud  the  facts  resulting  from  such 


trials  have  been  adopted  into  the  particular  art  or  trade.  Further 
progress  can  than  only  be  looked  for,  if  hidden  facts  are  sought 
out,  the  senses  are  sharpened  for  their  perception,  and  the  means 
of  investigation  are  improved.” 

But  when  the  chemist  comes  with  his  improved  means  of 
investigation,  he  brings  with  him  a  science  with  which  the 
farmer  has  no  acquaintance ;  he  employs  a  terminology  to 
which  a  farmer  can  attach  only  the  vaguest  of  meanings,  and 
which  is  at  times  altogether  unintelligible  to  him.  No 
wonder  then  that  the  practical  agricultural  intellect  sometimes 
looks  on  the  chemist  as  a  charlatan  —  a  reputation  which  it 
must  be  confessed  has  been  at  times  too  well  deserved.  And 
yet  nothing  can  be  clearer  than  that  if  agriculture  is  to 
advance,  it  must  be  mainly  by  the  assistance  of  chemistry. 
Deep  drainage,  deep  ploughing,  and  more  perfect  disinte¬ 
gration  of  the  soil,  have  been  productive  of  much  good  ;  but 
the  advantage  of  these  processes  has  a  limit  which  is  soon 
reached.  The  fertility  of  the  soil  must  ultimately  depend  on 
the  supply  of  food  for  the  plant  grown  upon  it  —  that  is  upon 
the  manure  — -  and  how  can  this  be  supplied  intelligently 
without  knowing,  first  what  the  plant  requires,  and  then  in 
what  ingredients  the  soil  is  deficient. 

But  here  unfortunately  the  chemist  is  soon  at  fault. 

“  Our  knowledge,”  says  Professor  Galloway,  “  at  the  present 
time  is  very  crude  and  limited  in  all  that  relates  to  soils,  whether 
as  to  their  capabilities  or  requirements ;  we  do  not  know  in  what 
state  the  substances  available  for  growing  plants  exist  in  soils; 
what  the  relative  p:*oportions,  and  in  what  amount  must  these 
plant-forming  substances  be  present  in  order  that  the  land  may 
yield  the  greatest  increase  at  the  least  cost.  We  are  yet  in  doubt 
whether  plants  take  up  the  mineral  ingredients  from  the  land  in 
a  fluid  or  a  solid  state.  And  we  have  yet  to  learn  the  chemical 
changes  which  take  place  between  the  soil  constituents  and  the 
manurial  substances  when  the  latter  are  applied  to  the  land. 
We  can  learn  by  the  aid  of  chemical  analysis  whether  a  soil 
contains  all  the  substances  required  by  plants  ;  but  this  is  all  the 
aid  which  chemistry  affords  us  as  regards  soils.  For  if  the 
analysed  soil  contain  all  the  essential  substances,  the  analysis 
conveys  to  us  no  information  as  regards  the  productive  power  of 
that  soil.  If  it  should  prove  fertile,  we  cannot  in  the  majority  of 
cases  learn  from  the  analysis  upon  what  its  fertility  depends  ;  if, 
on  the  other  hand,  it  prove  barren,  whether  it  is  its  chemical  or 
physical  properties  which  require  to  be  altered  in  order  to  render 
it  fruitful.” 

It  must  not  be  imagined,  however,  that  we  are  likely  to 
remain  long  in  this  state  of  ignorance.  No  chemists  of  the 
present  day  are  more  active  than  those  who  devote  themselves 
to  the  study  of  agricultural  chemistry — not  in  the  laboratory 
only  —  but  in  the  fields  where  alone  practical  truth  is  to  be 
acquired. 

How  much  chemistry  has  done  for  agriculture  up  to  the 
present  time  is  a  debateable  point.  Most  practical  farmers, 
■we  believe,  wrould  say  with  Mr.  Pusey,  that  it  has  done  no¬ 
thing  but  give  a  x’eceipt  for  increasing  the  efficacy  of  bones 
by  the  action  of  sulphuric  acid,  and  proposing  to  employ  flax 
wrater  instead  of  liquid  manure ;  and  they  would  probably 
agree  with  the  same  gentleman  that  “  it  is  utterly  absurd  to 
put  any  value  on  the  doubtful  precepts  of  chemistry.” 
Baron  Liebig’s  first  letter  too  reads  like  a  confession  of 
failure,  the  blame  of  which,  however,  he  is  anxious  to  throw 
on  the  farmer.  But  if  chemical  science  had  done  nothing 
more  than  point  out  the  value  of  guano,  it  would  have 
achieved  a  great  work.  We  believe  that  it  has  already  done 
much,  and  will  do  more ;  and  that  the  time  will  soon  come 
when  the  chemist  will  be  the  daily  adviser  of  the  farmer,  as 
he  is  of  the  calico  printer,  the  dyer,  the  gas  manufacturer, 
and  the  brewer.  In  the  meantime  much  has  to  be  accom¬ 
plished  which  we  may  safely  leave  to  those  engaged  in  the 
study. 

Mr.  Fowler’s  Hints  contain  some  good  advice  for  farmers; 
but  some  of  his  views  have  probably  been  modified  since  he 
published  his  little  book.  Professor  Galloway’s  well-written 
paper  is  a  valuable  contribution,  and  we  should  be  glad  to 
see  it  published  so  that  it  may  become  better  known.  Liebig’s 
letters  have  been  extensively  read,  though  we  fear  by  che- 
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mists  and  amateurs,  rather  than  practical  agriculturists.  It 
is  gratifying  to  find  that  in  this  hook  the  Baron  does  not 
advertise  his  patent  manures. 

In  conclusion  we  cannot  help  quoting  from  the  letters  for 
the  benefit  of  our  medical  readers  the  story  of  the  “  green  ” 
doctor  of  Offenbach,  to  whom,  it  must  be  premised,  Liebig 
compares  the  practical  agriculturist  commencing  his  career. 

“lie  was  a  Jewish  physician  of  renown,  Avho  was  called  in  to 
all  dangerous  cases  of  illness  in  Frankfort,  Hanau,  and  the  neigh¬ 
bourhood  ;  and  his  practice  was  not  without  success.  Nature  had 
given  him  a  quick  eye  and  fine  powers  of  observation.  His 
knowledge  was  obtained  in  an  hospital  in  which  he  acted  as 
sick  attendant.  He  used  to  accompany  the  physician  through 
the  sick  wards,  looked  at  the  tongues  and  urine  of  the  patients 
after  him,  felt  their  pulse,  and  superintended  the  orders  about 
their  diet.  He  copied  the  prescriptions  regularly ;  marked  them 
with  a  red  cross  when  the  patient  recovered,  and  with  a  black 
one  when  he  died.  His  sheets  grew  by  degrees  to  the  size  of  a 
book,  and  when  nothing  new  presented  itself  to  be  added  to  it, 
he  begun  in  the  first  instance  to  practice  on  a  small  scale,  and 
then  started  on  the  full  career  of  a  physician.  He  was  skilled  in 
diagnosis,  and  had  his  prescriptions  for  the  various  cases.  Those 
with  the  red  crosses  came  first ;  and  if  unsuccessful,  then  followed 
the  black.  In  this  way  he  acquired  his  own  experience.  He  was 
very  orthodox,  and  on  the  Sabbath  day  would  write  no  pre¬ 
scription,  but  would  then  dictate  them  in  the  apothecary’s  shop 
to  the  assistant.  He  commenced  with  ‘Rrrrr’  (this  meant  recipe, 
‘  Tartaremet,  two  grains  ’  (i.  e.  tartari  ernetici  grana  duo)  ;  syralth 
(i.  e.  syrupus  altheaj).  He  could  not  read  h  is  own  prescriptions, 
but  his  fame  as  a  practical  physician  was  so  established  that  the 
regularly  educated  physicians  in  Offenbach  could  not  succeed  in 
putting  an  end  to  his  career  on  the  ground  of  his  never  having 
received  a  medical  education.” 


Improvements  in  the  Manufacture  of  Umbrellas ,  Parasols, 
Hats  or  Hat  Covers,  Caps,  Capes,  Coats,  Mantles,  Dresses, 
Gloves ,  and  other  similar  articles.  Stephen  Barnwell 
and  Alexander  Rollason,  1859. 

Collodion  and  castor  oil  have  received  a  new  application. 
Messrs.  Barnwell  and  Rollason  use  the  mixture  for  making 
silks  and  other  woven  fabrics  waterproof.  Their  manner  of 
proceeding  is  as  follows :  — “  Assuming  the  material  under 
operation  to  be  silk,  we  take  collodion  and  mix  it  with 
vegetable  oil,  such  as  either  hempseed,  rape,  olive,  almond, 
nut,  poppy,  castor,  cotton,  or  linseed  oil  in  the  purest  pos¬ 
sible  state,  and  we  find  that  such  oils  when  mixed  with  col¬ 
lodion  undergo  a  change  upon  being  subjected  to  heat,  and 
this  change  or  decomposition  is  highly  advantageous  in  the 
subsequent  processes  to  which  the  silk  will  be  applied.  The 
mixture  of  collodion  and  oil  is  spread  or  poured  upon  plates 
or  cylinders  of  metal  or  glass,  and  before  it  is  quite  set  the 
silk  is  laid  or  rolled  over  it  and  immediately  removed, 
bringing  away  with  it  a  thin  film  of  collodion  and  oil.  The 
silk  thus  coated  is  now  removed  to  a  stove  or  drying  oven 
and  submitted  to  a  heat  of  ioo°  to  3000  Fahrenheit,  by 
which  the  mixture  undergoes  the  before  named  change  or 
decomposition,  and  the  result  is  that  a  slightly  glazed  ap¬ 
pearance  is  imparted  to  the  silk,  which  is  at  the  same  time 
considerably  strengthened  or  thickened,  and  may  be  ren¬ 
dered  almost  or  quite  opaque  by  the  mixture  of  colouring 
or  thickening  matter  with  the  collodion  and  oil.  A  thin  silk 
is  thus  rendered  equal  in  strength  to  a  more  costly  one,  and 
the  quality  of  imperviousness  to  water,  which  the  material 
possesses  in  a  high  degree,  will  be  of  service.” 

The  patentees  prepare  their  collodion  with  gun  cotton  or 
with  xyloidine  made  from  hemp,  flax,  jute,  straw,  sawdust, 
or  starch,  which  they  dissolve  in  any  of  the  solvents  of  gun 
cotton  and  mix  with  any  of  the  oils  before  mentioned, 
adding  only  so  much  of  the  oil  or  mixed  oils  as  will  be 
freely  taken  up  by  the  solution.  If  they  desire  the  coated 
silk  or  other  fabric  to  be  soft  and  pliable  in  its  nature,  they 
add  a  small  quantity  of  animal  oil  to  the  solution.  The 
proportions  the  patentees  use  for  coating  silk  are  30  parts  of 
the  xyloidine  dissolved  in  about  300  parts  by  weight  of 


ether,  with  100  parts  of  spirits  of  wine,  with  which  is  mixed 
from  75  to  100  parts  of  vegetable  oils.  This  solution  is 
allowed  to  evaporate  in  a  still  until  it  arrives  at  such  a  den¬ 
sity  that  it  will  only  just  flow  evenly  over  a  glass  plate,  so 
as  finally  to  leave  a  substantial  film  behind  it. 

If  the  patentees  can  make  some  light  and  inexpensive 
fabric  waterproof,  and  at  the  same  time  soft  and  pliable,  it 
would  be  extensively  used  by  surgeons.  Oiled  silk  is  ex¬ 
pensive,  and  the  oiled  calico  and  gutta  percha  tissue,  some¬ 
times  used  in  its  stead,  lack  the  softness  and  pliability 
desired.  The  article  we  have  suggested  is  greatly  desired 
in  our  large  hospitals. 


Improvements  in  the  preparations  of  certain  colouring  matters. 

R.\D.  Kay  ,1859. 

The  patents  for  aniline  dyes  multiply  very  fast.  The 
inventor  of  the  present  process  mixes  the  aniline  or  similar 
product  with  an  acid  so  as  to  form  a  salt,  the  base  of  which 
is  the  aniline  or  other  similar  material.  An  excess  of  acid 
is  found  better  than  a  neutral  proportion,  and  good  results 
are  obtained  from  acetic,  hydrochloric,  and  sulphuric  acids. 
When  the  last  is  used,  50  parts  of  aniline  are  mixed  with  40 
parts  of  the  acid  (sp.  gr.  i'85)  diluted  with  about  1400  parts 
of  water.  To  this  compound  200  parts  of  pei'oxide  of  man¬ 
ganese  is  added,  and  the  whole  is  heated  to  2120  Fahr.,  and 
stirred  until  a  precipitate  is  no  longer  produced. 

The  coloured  solution  is  separated  from  the  precipitate  by 
filtration,  and  the  precipitate  is  digested  with  more  dilute 
sulphuric  acid  to  dissolve  any  colouring  matter  it  may  con¬ 
tain.  Ammonia  is  then  added  to  the  combined  solutions  to 
neutralise  all  the  acid  and  precipitate  the  colouring  matter 
and  manganese.  This  precipitate  is  washed  and  dried,  and 
the  colouring  matter  is  dissolved  out  with  alcohol  or  methy¬ 
lated  spirit.  The  inventor  gives  the  name  of  harmaline  to 
the  colouring  matter.  The  process  may  be  shortened  by 
adding  the  alkali  to  the  whole  solution  after  the  oxidation  of 
the  peroxide  of  manganese  has  been  completed ;  but  in  this 
case  the  colouring  matter  must  be  extracted  from  the  pre¬ 
cipitate  with  alcohol  diluted  with  about  three  parts  of  water 
to  avoid  dissolving  the  resinous  or  bituminous  matter  which 
may  be  mixed  with  it. 


C  ORRESPONDENCE. 


The  Atomic  Theory . 

To  the  Editor  cf  the  Chemical  News. 

Sir,  —  The  atomic  theory  has  already  been  the  subject  of 
some  dispute :  still  I  venture  to  draw  attention  to  it,  because 
it  appears  to  me  to  be  to  some  extent  inconsistent  with  itself ; 
and  it  can  scarcely  be  desirable  that  a  false  theory  should 
hold  ground,  even  though  it  may  serve  to  explain  some 
phenomena  easily,  because  it  might  have  a  tendency  to  warp 
our  ideas  of  the  nature  of  matter,  and  it  must  be  allowed 
that  an  easy  explanation  is  dearly  bought,  if  it  be  at  the 
expense  of  truth. 

In  the  atomic  theory  it  is  assumed  that  matter  is  not  inde¬ 
finitely  divisible,  but  that,  after  a  certain  point,  further  divi¬ 
sion  becomes  impossible,  not  for  want  of  means  to  carry  the 
division  to  a  greater  extent,  but  because  the  particles  into 
which  the  matter  is  divided  are  units  in  themselves,  and  by 
their  nature  cannot  be  divided;  they  are,  in  fact,  atoms. 
Each  of  these  atoms,  it  will  be  allowed,  has  a  certain  length, 
breadth,  and  thickness,  and  occupies  a  certain  space.  Since 
it  occupies  space,  it  must  have  different  parts;  for  if  we 
imagine  the  extremity  of  a  plane  of  infinite  tenuity  to  be 
placed  so  that  it  may  be  opposite  to  the  centre  of  the  atom 
and  also  touch  it,  there  would  clearly  be  a  portion  of  the 
atom  projecting  on  each  side  of  the  plane.  If  it  did  not  do 
so,  it  would  be  a  point,  which  has  no  magnitude,  and  there¬ 
fore  would  no  longer  be  an  atom.  It  is  evident  from  this, 
that  an  atom  has  different  parts  ;  and  one  would  imagine  that 
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these  parts  must  be  kept  together  by  some  law.  According 
to  the  theory,  the  parts  of  the  atom  keep  together  because 
they  are  one,  or,  in  other  words,  because  they  do.  This  is 
at  best  an  unphilosophical  method  of  explaining  the  con¬ 
stitution  of  an  atom.  Perhaps  according  to  the  theory,  an 
atom  has  no  constitution  at  all.  In  that  case,  it  is  difficult  to 
imagine  it  to  have  any  existence  at  all.  If  it  is  admitted 
that  the  different  parts  of  the  atom  are  held  together  by 
some  law,  it  then  ceases  to  be  an  atom.  We  have  only  to 
overcome  this  law,  and  the  atom  will  separate. 

Again  ;  according  to  the  theory,  all  forces  such  as  attrac¬ 
tion,  &c.  and  motion,  must  exist  exterior  to  the  atom,  and 
have  nothing  to  do  with  its  internal  constitution ;  for  it  is 
inconsistent  with  the  theory  to  imagine  it  to  have  any  internal 
constitution.  This  being  the  case,  what  end  is  answered  by 
the  atom  being  there  at  all,  for  the  material  universe  might 
go  on  just  as  well  without  it  as  with  it.  In  short,  why  not 
adopt  Faraday’s  theory  of  the  existence  of  matter,  or  Berke¬ 
ley’s,  of  the  non-existence  of  matter ;  for  this  last  theory 
simply  goes  a  step  farther  than  Faraday’s.  The  atomic 
theory  viewed  as  a  stepping-stone  to  these  would  seem  to  be 
philosophical.  Taken  alone  it  is  difficult  to  understand  in 
what  respect  it  renders  the  explanation  of  chemical  combina¬ 
tion,  & c.  more  simple  than  before.  It  appears  to  me  rather 
to  hide  the  difficulty  than  to  explain  it,  for  in  what  respect  is 
it  better  to  say  one  atom  of  H  combines  with  one  atom  of  O, 
and  they  together  make  one  atom  of  HO;  or  to  say  one 
equivalent  of  H  combines  with  one  equivalent  of  O  and  they 
together  make  one  equivalent  of  HO?  When  we  express 
this  reaction  according  to  the  atomic  theory,  we  have  done 
nothing  more  than  remove  the  difficulty  to  the  individual 
atoms,  which  can  scarcely  be  considered  as  explaining  the 
phenomenon. 

In  conclusion,  I  would  make  one  observation  with  respect 
to  what  I  have  now  written  on  this  subject.  In  arguing  this 
question  with  a  scientific  friend,  we  could  not  come  to  any 
conclusion,  for  this  simple  reason  :  he  assumed  the  very  point 
that  I  was  endeavouring  to  raise  a  question  upon,  namely, 
the  existence  of  an  atom. — I  am,  &c. 

Gimel. 


Chemical  JSotices  from  foreign  sources,  by  Dr.  T.  L.  Phipson. 

I.  MINERAL  CHEMISTRY. 

ISTickel. — M.  Charles  Tissier  has  communicated  to  the 
Paris  Academy  of  Sciences1  a  note  upon  some  peculiar  pro¬ 
perties  of  nickel.  This  metal,  which  is  placed  near  to  iron  in 
the  electro-chemical  tables  of  Berzelius,  as  also  in  the  classi¬ 
fication  of  metals  in  families  by  Ampere,  is  again  brought  near 
to  the  latter  metal  in  M.  Thenard’s  classification  according  to 
the  affinity  of  metals  for  oxygen.  However,  although  nickel 
resembles  iron  so  closely  by  its  atomic  weight  and  by  analo¬ 
gous  compounds  such  as  its  salts,  such  is  not  the  case  when 
we  consider  nickel  in  other  respects  ;  thus  it  is  generally 
supposed,  on  account  of  its  place  in  the  electro- chemical 
series,  that  nickel  will  precipitate  copper  from  its  solution  as 
zinc  and  iron  do.  M.  Tissier  assures  us,  however,  that  no 
such  phenomenon  takes  place.  He  has  left  pure  fused  nickel 
for  1 5  hours  in  a  liquid  containing  a  mixture  of  chloride  of 
ammonium  and  sulphate  of  copper  (1  part)  and  water  (10 
parts).  At  the  end  of  this  time  no  copper  had  been  preci¬ 
pitated,  and  the  piece  of  nickel  which  weighed  1 8  ’925  grammes 
before  the  experiment  weighed  exactly  the  same  when  it  was 
terminated.  A  piece  of  bronze  of  aluminium  placed  in  the 
same  conditions  has  been  found  to  lose  6  per  cent,  of  its 
weight,  and  a  piece  of  German  silver  more  than  7  per  cent. 

All  acids,  save  nitric  acid,  have  only  a  weak  solvent  power 
on  melted  nickel.  In  1 5  hours  sulphuric  acid  diluted  with 
twice  its  weight  of  water,  only  dissolved  0-032  grammes  of 
18  grammes  submitted  to  its  action.  Strong  hydrochloric 
acid  only  dissolved  0-15  grammes  of  the  same  quantity  in 
the  same  time. 


1  Comptes-Rendus,  9  Jan.  i860. 


When  these  results  are  compared  to  those  obtained  with 
iron,  zinc,  copper,  lead,  and  tin,  it  is  seen  how  superior  nickel 
is  to  these  metals,  and  how  much  nearer  it  comes  to  silver ; 
for  like  the  latter  it  appears  to  be  attacked  with  ease  by  nitric 
acid  alone.  According  to  M.  Wertheim  the  tenacity  of  nickel 
is  to  that  of  iron  as  90  is  to  70.  M.  Tissier  next  informs  us 
that  nickel  can  be  obtained  in  France,  in  the  pure  state,  at 
10  francs  a  pound  (Eng.),  or  20  francs  the  kilogramme,  and 
that,  at  this  price,  with  the  properties  it  possesses,  it  is  capable 
of  many  useful  applications,  among  others  that  of  serving  in 
calico  printing  to  take  off  the  excess  of  colour  or  mordant 
from  the  cylinders.  The  bars  at  present  used  for  this  are  of 
steel,  which  is  soon  attacked  and  destroyed  by  the  sulphate 
of  copper  and  other  mineral  substances  employed  as  mordants 
or  colours. 

Bromide  of  Clirominm.  —  MM.  Wohler  and  Bauck2 
have  obtained  bromide  of  chromium  by  passing  a  current  of 
dry  bromine  into  a  red-hot  tube  containing  small  balls  made 
of  a  mixture  of  charcoal,  oxide  of  chromium,  and  starch  — 
these  balls  were  previously  calcined. 

Part  of  the  bromide  produced  is  volatilised  beyond  the 
mixture,  and  part  remains  in  the  latter  forming  crystalline 
laminae.  Bromide  of  chromium  presents  itself  in  hexagonal 
laminae  of  a  black  colour,  and  with  a  semi-metallic  lustre ; 
seen  by  transparency  these  crystals  appear  of  an  olive  green, 
and  viewed  in  a  certain  direction  they  show  also  a  feeble  red 
tint.  The  powder  they  give  is  yellowish  green.  When 
heated  in  the  air  this  bromide  is  transformed  into  green 
oxide.  It  is  insoluble  in  water.  The  alkalies  attack  it 
easily.  Hydrogen  reduces  it  to  a  white  bromide,  even  at  a 
low  temperature.  M.  Bauck  has  remarked  that  the  violet- 
coloured  sesquichloride  of  chromium  becomes  deliquescent 
when  put  in  contact  with  tin,  and  soon  gives  a  green  liquid. 
The  sesquibromide  presents  a  similar  property,  the  pheno¬ 
menon  being  owing  doubtless  to  a  partial  reduction  of  the 
salt,  the  protobromide  formed  in  this  circumstance  causing 
the  solution  of  the  sesquibromide  in  the  humidity  of  the 
atmosphere. 

The  analysis  of  the  new  substance  which  forms  the  subject 
of  this  paper  has  led  M.  Bauck  to  the  formula  Cr2Br3. 

II.  ORGANIC  CHEMISTRY. 

Urea  in  Chyle  and  in  lyinjili. — Guided  by  the  idea 
that  urea  must  be  formed,  not,  as  is  sometimes  thought,  in  the 
capillary  bloodvessels,  but  in  the  interior  of  the  tissues  them¬ 
selves,  wherever  the  materials  of  the  organism  have  become 
useless  to  life  and  are  about  to  be  eliminated  by  respiratory 
combustion,  M.  Wurtz3  determined  to  seek  for  this  substance 
in  the  chyle  and  in  the  lymph.  The  author  in  the  first  place 
examined  the  chyle  of  a  bull  upon  which  a  fistula  had  been 
operated  in  the  thoracic  duct.  He  coagulated  about  600 
grammes  of  this  liquid  by  means  of  heat ;  the  filtered  liquid 
was  evaporated,  the  residue  treated  with  absolute  alcohol, 
and  the  alcoholic  solution  filtered  and  evaporated.  The 
alcoholic  extract  thus  obtained  was  treated  with  ether  as  long 
as  anything  dissolved  ;  the  ethereal  solution  left  to  itself  soon 
furnished  perfectly  colourless  crystals  of  urea.  M.  Wurtz 
afterwards  found  urea  in  the  lymph  of  the  dog,  the  cow,  the 
bull,  and  the  horse.  In  these  cases  he  determined  also  the 
relative  proportions  of  urea  contained  in  the  blood,  the  chyle 
and  the  lymph  of  the  same  animal  by  a  combination  of  the 
methods  proposed  for  determining  urea  by  Liebig  and  Bun¬ 
sen.  The  results  obtained  have  been  tabulated.  The  tables 
show  that  urea  exists  in  the  three  liquids  of  a  cow  nourished 
on  dry  lucerne;  1000  grammes  of  the  blood  and  1000 
grammes  of  the  chyle  containing  0-192  grammes  of  urea,  the 
same  quantity  of  lymph  giving  0-193  grammes  of  urea. 

On  tlie  Chemical  Constitution  of  Cartilage.— 
Two  distinct  cartilaginous  tissues  are  recognised  in  the  ani¬ 
mal  world.  The  first  constitutes  the  cartilage  which  forms 
the  basis  of  the  bones,  i.  e.  which  on  being  incrusted  with 


2  Ann.  der  Chirn.  und  Pharm.  t.  cxi.  p.  382. 

3  Journ.  de  Pharm.  et  de  Chimie,  Aout  1859. 
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carbonate  and  phosphate  of  lime,  forms  the  bony  structures 
of  the  animal  organism ;  this  species  is  sometimes  known  as 
collagenous.  The  second,  known  as  hyalin  cartilage  or  chon- 
drogenous  cartilage  is  never  transformed  into  bone.  Up  to 
the  present  time  chondrogenous  cartilage  and  collagenous 
cartilage  have  been  looked  upon  as  two  distinct  chemical 
varieties  of  the  cartilaginous  tissue.  The  collagenous  car¬ 
tilage  obtained  by  the  action  of  hydrochloric  acid  upon 
bones  appear,  in  fact,  to  differ  essentially  from  chondroge¬ 
nous  cartilage,  which  constitutes  the  hyalin  cartilaginous 
tissue,  or  that  cartilaginous  tissue  which  is  not  yet  pene¬ 
trated  with  calcareous  matter.  The  latter  gives  all  the  re-  I 
actions  which  characterise  chondrine;  it  is  precipitated  from 
its  solutions  by  acetic  acid,  by  acetate  of  lead,  by  alum,  and 
by  chloride  of  iron,  whilst  the  former  is  not  precipitated  by 
these  chemical  agents,  but  only  by  tannic  acid  and  corrosive 
sublimate. 

Dr.  Friedleben 4  does  not  deny  these  facts,  but  asserts  that 
they  are  not  sufficient  to  permit  us  to  separate  the  two 
tissues  as  distinct  varieties.  These  chemical  differences 
result,  according  to  the  author,  from  the  mode  of  prepara¬ 
tion  of  the  substances,  and  not  from  a  primordial  difference 
in  the  cartilaginous  tissues.  In  fact,  the  chondrogenous 
tissue  submitted  for  some  time  to  the  action  of  hydrochloric 
acid  no  longer  gives  the  reactions  of  chondrine,  but  those 
which  characterise  gelatine,  the  basis  of  the  collagenous 
tissues,  in  the  same  manner  as  the  collagenous  cartilage  ex¬ 
tracted  from  bones  by  hydrochloric  acid.  From  this  inge¬ 
nious  discovery  it  results  that  all  the  cartilaginous  tissues 
of  the  animal  economy  present  an  identical  constitution  in 
a  chemical  point  of  view.  It  is  well  to  add  that  some  time 
time  ago  M.  Schultze  showed  that  caustic  potash  possessed 
the  property  of  transforming  chondrogenous  tissues  (chon¬ 
drine)  into  collagenous  cartilage  (gelatine). 

III.  CHEMICAL  ANALYSIS. 

Hew  Reag-ent  for  Alkaloids. —  M.  Schulze 5  has  ob¬ 
served  that  if  perchloride  of  antimony  be  added  drop  by  drop 
to  a  solution  of  phosphoric  acid  a  liquid  is  obtained  which 
produces  with  ammoniacal  salts,  and  with  most  of  the  alka¬ 
loids,  precipitates  similar  to  those  which  are  formed  by  the 
phospho-molybdic  acid  of  Sonnenschein ;  the  following  'are 
the  effects  observed :  — 

Strychnine.  —  Solution  of  the  nitrate  at  x^th  abundant 
yellow  caseous  precipitate  ;  at  g-J^th  white  flocculent  precipi¬ 
tate  ;  at  250'ooth  slight  turbidity. 

Brucine. —  Solution  of  the  hydrochlorate  at  y^th  a  rose- 
coloured  precipitate,  soluble  whilst  warm,  reprecipitated  by 
cooling,  leaving  the  supernatant  liquid  of  a  carmine  red ;  at 
Too'ooth  the  sesquichloride  is  still  troubled,  and  the  liquid 
takes  a  rose  tint. 

Quinine. — At  y^th  flocculent  precipitate  of  a  clearer  co¬ 
lour  than  that  of  strychnine ;  at  g^th  the  liquid  becomes 
opalescent. 

Cinchonine.  —  At  i^yth  blue  flocculent  precipitate ;  at 
g^j5th  slight  turbidity. 

Veratrine.  —  At  T~-th  dirty  white  flocculent  precipitate  ; 
at  g^~th  the  liquid  becomes  opalescent. 

Narcotine. — At  y^th  copious  yellow  flocculent  precipitate ; 
at  xxyoth  turbidity  ;  at  25„0^th  a  turbidity  in  the  liquid  is  still 
perceived. 

Morphine. — At  y^th  the  liquid  is  too  dilute  to  produce  a 
precipitate. 

Codeine. — At  y^yth  the  turbid  liquid  takes  a  dirty  brown 
colour. 

Nicotine. — At  D^th  slight  turbidity  in  the  liquid. 

Coniine. — At  ^th  liquid  becomes  slightly  opalescent. 

Piperine. — Yeliow  coloration  even  in  diluted  liquids. 

Atropine. — At  yyyyth  caseous  white  precipitate,  soluble  in 
the  warm  liquid,  completely  thrown  down  again  by  cooling ; 
at  yyyyth  slight  turbidity,  which  becomes  more  sensible  by 
long  boiling. 

4  Archiv.  des  Sc.  Physiques  dc  Genhve,  Dec.  1859. 

s  Jxrnrn.  de  Pharmacologic  de Bruxelles,  Dec.  1859. 


Digitaline. — At  y^0th  slight  turbidity,  which  at  first  dis¬ 
appears  by  boiling,  and  then  gives  place  to  a  voluminous 
precipitate. 

Aconitine. — At  y^yth  copious  white  precipitate  ;  at  y^th 
turbidity ;  at  gD^th  liquid  becomes  opalescent, 

Caffeine. — At  yyyyth  no  reaction. 

Theobromine.  —  At  slight  muddiness. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Purification  of  Water  l»y  means  of  Metallic 
Oxides. — Sir, — Pray  allow  me  a  few  words  in  reference  to  a 
letter  in  the  Chemical  News  for  Jan.  7  (p.  60),  bearing  the 
signature  of  J.  Horsley,  pointing  out  oxide  of  manganese  as  a 
deodorising  and  decolouring  agent  for  water,  and  referring  to  a 
letter  of  mine  in  your  previous  number,  in  which  I  speak  of  my 
early  use  of  oxide  of  iron  for  similar  purposes. 

When  I  discovered  the  purifying  powers  of  oxide  of  iron 
several  years  ago,  it  would  indeed  have  been  great  shortcoming 
on  my  part  had  I  failed  to  examine  how  far  other  oxides  pos¬ 
sessed  the  same ;  knowing,  as  every  chemist  must,  that  no  one 
body  in  nature  possesses  any  signal  rproperty  without  it  being 
shared  by  others.  In  a  word,  when  any  one  body  is  noted  as 
possessing  a  peculiar  physical  property,  it  may  be  predicated  that 
others  of  its  class  possess  the  same,  though  in  a  decreasing  ratio. 
Deeming  it  therefore  more  than  probable  that  this  power  could 
hardly  be  confined  to  oxide  of  iron,  my  early  experiments  in¬ 
cluded  an  examination  of  every  other  oxide  insoluble  in  water. 
These  resulted  in  showing  that  a  variety  of  such  bodies  were 
endowed  with  similar  powers,  though  in  less  degree  than  oxide 
oF  iron.  Accordingly,  in  the  specification  of  one  of  my  patents 
(that  of  1857),  where,  after  describing  the  purifying  properties 
of  oxide  of  iron,  I  also  show  that  those  of  manganese,  nickel,  and 
cobalt,  possess  similar  powers,  though  in  a  minor  degree,  at  the 
same  time,  from  its  greater  energy,  its  general  freedom  from  im¬ 
purity,  and  its  cheapness,  oxide  of  iron  is  preferably  recom¬ 
mended  in  practice. 

Your  correspondent  will  therefore  see  that  what  he  finds  in 
i860  was  published  by  me  in  1857.  Nor  was  it  difficult  to  foresee 
that  the  bare  publication  of  such  a  fact  with  regard  to  the  oxide  of 
iron,  would  soon  set  a  certain  class  of  chemists  to  find  some  other 
oxide  with  similar  properties,  but  without  any  acknowledgment 
as  to  the  source  from  whence  they  were  obviously  indebted  for 
the  idea.  Therefore  it  was  that  previous  to  my  official  publication, 
I  felt  it  my  duty  to  extend  my  experiments  over  the  other 
oxides. 

Though  already  published  in  my  paper  read  at  Aberdeen,  an 
abstract  of  which  you  have,  perhaps  you  will  permit  me  to  repeat 
here  that  the  oxides  of  the  whole  list  of  magnetic  metals,  amount¬ 
ing  to  eleven,  possess  this  purifying  power  in  relative  degree. 
And,  what  was  less  to  be  expected,  the  oxides  of  some  of  the 
dia-magnetic  metals  as  well.  Among  the  latter  oxide  of 
silver  ranks  high.  Besides  these,  several  gums,  resins,  and  tars, 
exercise  a  similar  power  on  oxygen. 

As  regards  the  action  of  these  bodies  in  effecting  the  purification 
of  water,  they  cause  the  oxygen  present  in  it  to  combine  with 
the  colouring  matter,  and  thus  convert  it  into  carbonic  acid. 

In  deodorising  water,  the  action  is  altogether  different.  The 
sulphur  from  which  odour  is  chiefly  derived  is  absorbed  by  the 
oxides,  and  when  saturated  may  be  distilled  off  by  heat.  If  the 
deodorisation  were  effected  by  means  of  oxygen,  it  is  clear  sul¬ 
phuric  acid  would  be  formed,  which  would  necessarily  combine 
with  the  iron  to  form  a  protosalt  of  that  metal.  Thus'adding  an 
impurity  to  the  water,  and  consuming  the  purifying  agent  itself. 
The  addition  of  chloride  of  lime,  spoken  of  by  jmur  correspondent 
would  entirely  prevent  the  oxidising  action  necessary  for  deco¬ 
loration,  on  the  one  hand,  and  add  nothing  to  the  sulphur  ab¬ 
sorbing  power  on  the  other. — Thomas  Spencer. 

Homoeopathic  Medicines:  Sir, — Having  recentlvbeen 
requested  to  analyse  some  homoepathic  globules  for  arsenic, Y  took 
4  bottles,  amounting  to  2400  globules,  when,  on  dissolving  them 
in  \  oz.  of  water,  not  the  slightest  indication  of  arsenic  was  ob¬ 
tained  by  Reinsch’s  test.  Now,  supposing  ^th  of  a  grain  to  have 
been  diffused  over  the  whole  of  these  globules,  then  each  would 
represent  which  ought  to  have  afforded  strong  indications 

of  arsenic,  the  aggregate  estimate  of  these  globules  at  times 
each,  only  y^th  the  amount  capable  of  being  detected  (viz.  a 
millionth)  would  be  the  astonishing  sum  of  2  billion,  304  million 
times,  yet  not  a  particle  of  arsenic  was  made  to  show  itself. 
1  What  strong  faith  people  must  have! — J.  Horsley. 
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On  the  Action  of  If.vili  osnlplmric  Acs«l  on  Per* 
chloride  of  Iron.  —  When  hydrosulphuric  acid  gas  is  passed 
into  a  solution  of  sesquichloride  of  iron,  a  dark  purple  colour  is 
produced  by  every  bubble  of  the  gas,  rapidly  disappearing,  and 
followed  by  the  deposition  of.  sulphur.  This  reaction  is  more 
distinctly  perceived  when  water  saturated  with  hydrosulphuric 
acid  is  added  to  the  sesquichloride  of  iron  ;  a  beautiful  rich 
purple  liquid  is  then  produced,  which  is  perfectly  clear  at  first, 
but  very  speedily  deposits  sulphur,  its  purple  colour  rapidly 
fading,  and  forms  the  Avell  known  milky  liquid.  The  colour  is  a 
little  more  permanent  when  the  sesquichloride  of  iron  is  dropped 
into  the  solution  of  hydrosulphuric  acid. 

The  presence  of  hydrochloric  acid,  even  in  large  quantity,  does 
not  prevent  the  production  of  the  purple  colour,  though  a  larger 
quantity  of  solution  of  hydrosulphuric  acid  must  be  added. 

The  reaction  is  obtained  even  with  a  dilute  solution  of  the  iron 
salt,  but  not  with  very  dilute  hydrosulphuric  acid. 

Some  specimens  of  solution  of  hydrosulphuric  acid  did  not  ex¬ 
hibit  this  behaviour. 

Water  which  had  been  boiled  for  half  an  hour  was  allowed  to 
cool  in  a  rapid  stream  of  hydrosulphuric  acid  ;  the  solution  thus 
obtained  gave  a  very  faint  purple  colour  with  the  iron  salt. 
After  standing  for  some  minutes  in  an  open  flask,  it  was  capable 
of  giving  a  far  more  intense  colour. 

A  solution  of  hydrosulphuric  acid  which  had  been  shaken  with 
air  in  a  test  tube,  or  into  which  air  had  been  blown  through  a 
glass  tube,  did  not  give  the  purple  colour,  though  much  sulphur 
was  deposited,  on  adding  sesquichloride  of  iron. 

It  is  well  known  that  the  hyposulphites  give  a  purple  colour 
with  sesquichloride  of  iron,  but  this  colour  is  much  redder  and 
less  rich  than  that  under  consideration  ;  moreover,  it  does  not 
fade  quite  so  rapidl}',  and  its  disappearance  is  not  attended  Avith 
deposition  of  sulphur. —  C.  L.  B. 


MISCELLANEOUS. 


Case  of  Poisoning*  l>y  White  Precipitate,  at 
Petworth.  —  The  name  of  the  unfortunate  person  involved  in 
this  painful  case  is  Harriet  Moore,  certainly  not  more  than  twenty 
years  old.  She  was  an  inmate  of  the  Petworth  Union,  and  the 
question  which  the  jury  had  to  decide  before  the  coroner  (Mr. 
Richard  Blagden)  was,  whether  she  had  not  destroyed  her  ille¬ 
gitimate  child  by  the  administration  of  white  precipitate. 

It  appears  that  the  deceased  had  been  ill  for  some  time  past ; 
that  Mr.  Short,  the  medical  officer,  was  called  to  see  it;  that  he 
administered  for  its  malady,  and  it  eventually  recovered.  On 
the  Sunday,  Monday,  and  Tuesday  before  its  death,  which  took 
place  on  the  Thursday,  it  seemed  quite  well  again.  On  the 
Thursday  evening,  however,  a  person  named  Reimnan,  who  had 
been  seen  by  the  accused,  was  observed  to  give  her  <1  small 
parcel,  which  she  put  behind  her  back,  and  this  was  proved  to 
be  white  precipitate. 

Dr.  Taylor  said  he  would  first  proceed  with  the  examination  of 
the  jars.  He  found  the  viscera  in  a  good  state  of  preservation. 
The  lining  membrane  was  congested  at  the  upper  part,  and-  co¬ 
vered  with  mucus  and  extra  food.  There  was  no  inflammation 
or  ulceration  about  these  parts,  and  the  windpipe  was  in  a  healthy 
condition.  The  stomach  had  been  opened  and  retied.  He  again 
opened  it,  and  found  a  thick  curdy  Avhitish  brown  substance  of 
the  consistency  of  stiff  paste ;  there  Avas  about  enough  to  fill  a 
large  table  spoon,  and  upon  this  was  a  thin  and  dark  coagulation 
of  blood.  He  found  pasty  matter  closely  adhering  to  the  coats  of 
the  stomach,  and  mixed  Avith  mucus.  On  removing  it,  the 
greater  part  of  the  lining  membrane  of  the  stomach  appeared 
pale,  and  towards  the  spinal  opening  there  Avas  a  small  patch 
arising  from  congestion  of  the  lungs.  The  duodenum  was  greatly 
inflamed,  and  he  observed  a  bright  red  colour.  Inflammation 
was  in  the  mucous  and  lining  membranes  chiefly.  The  liver, 
kidneArs,  heart,  and  lungs  presented  no  appearance  of  disease. 
There  was  nothing  about  any  of  these  organs  to  account  for 
death.  He  then  examined  the  different  pai’ts  chemicalty,  be¬ 
ginning  at  the  upper  and  going  down  to  the  lower  end.  He  took 
the  gullet,  and  found  it  to  contain  a  small  quantity  of  a  mer¬ 
curial  compound,  and  with  it  some  starchy  matter,  Avhich  might 
be  bread  or  arrowroot.  On  examining  the  contents  of  the 
stomach  he  found  a  number  of  chalky  particles,  Avhich  readily 
subsided  when  mixed  with  Avater.  They  did  not  dissolve,  and 
had  the  appearance  of  mineral  matter.  He  examined  these  con¬ 


tents  microscopically  and  chemically,  and  found  the  greater  part 
consisted  of  starchy  matter  (like  ‘gruel),  undigested  food,  and 
mucus.  With  these  Avas  an  insoluble  compound  ‘‘of  mercury, 
Avhich  had  all  the  poAvers  of  white  precipitate.  He  next  exa  • 
mined  the  coats  of  the  stomach  after  scraping  aAvay  all  the  con¬ 
tents,  and  he  found  a  small  quantity  of  mercury  in  them.  In  the 
phial  he  did  not  discover  any  of  the  white  particles  which  he  had 
found  in  the  stomach.  He  then  proceeded  to  examine  the 
napkins  Avhich  had  been  fonvarded  in  the  broAvn  paper  parcel. 
He  cut  aAvay  a  small  portion  of  one  of  them  with  the  matter 
upon  it,  Avhich  was  of  a  green  colour.  It  was  found  to  contain, 
among  other  things,  mucus,  bile,  and  starchy  matter,  and  a  com¬ 
paratively  large  quantity  of  a  mercurial  compound  —  that  Avas, 
more  than  he  had  found  in  the  body.  In  another  portion  of  the 
napkin,  Avhich  was  unstained,  he  found  starchy  matter,  but  no 
mercury.  He  examined  one  half  of  the  heart ;  no  mercury  Avas 
present.  He  examined  a  fifth  part  of  the  lhTer,  and  found  mer¬ 
cury  in  it;  and  he  aftenvards  examined  one  of  the  kidneys  and 
separated  mercury  from  it.  From  his  examination  and  analysis 
he  had  drawn  up  certain  conclusions  which  might  be  embodied 
thus ; — First,  that  a  mercurial  compound,  Avhich  heffielieved  to  be 
white  precipitate  mixed  with  farinaceous  and  other  matter,  Avas 
found  in  the  contents  of  the  stomach  of  the  deceased  infant; 
secondly,  that  a  mercurial  compound  also  mixed  Avith  starchy 
matter  and  mucus,  Avas  found  in  the  discharge  in  the  napkin ; 
thirdly,  that  a  mercurial  compound  and  starchy  matter  were 
found  in  the  middle  portion  of  the  gullet,  and  in  the  lower  portion 
of  the  small  intestines,  and  that  mercury  Avithout  starch  Avas 
found  in  the  various  parts  of  the  small  and  large  intestines,  as 
Avell  as  in  the  liver  and  one  of  the  kidneys ;  fourthly,  that  the 
appearances  presented  by  the  Adscera  Avere  redness  in  the  gullet, 
a  patch  of  redness  in  the  stomach,  and  great  redness  Avith  injec¬ 
tions  in  the  upper  part  of  the  small  intestines — less  in  the  large 
intestines  (the  redness  of  an  inflammatory  nature  being  Avhat 
Avas  called  acute  inflammation) — it  Avas  seated  in  the  mucous  or 
lining  membrane,  and  such  as  might  have  been  produced  either 
b}r  the  action  of  an  irritant  substance,  or  else  by  the  result  of 
disease,  and,  fifthly  and  lastly,  the  heart,  lungs,  liver,  kidneys, 
and  spleen  presented  no  appearance  of  disease  and  no  appearance 
to  account  for  death. 

Dr.  Taylor  Avas  then  cross-examined  at  great  length  by  the 
Coroner  and  jury,  and  simplified  his  evidence  by  further  explan¬ 
ation,  from  Avhich  it  appeared  that  this  was  a  most  extraordinary 
case,  from  the  fact  of  white  precipitate  having  been  so  rarely 
administered  internally.  He  knew  of  only  one  case,  and  that 
Avas  at  Chelmsford  Assizes,  tAvelve  years  ago,  in  Avhich  he  Avas 
engaged.  The  patient  had  taken  twenty- fhre  grains,  and  reco¬ 
vered.  The  whole  point  was  this — Avhether  the  system  possessed 
sufficient  strength  to  throAV  it  off  by  vomiting. 

The  jury,  after  consulting  for  about  an  hour,  returned  a  una¬ 
nimous  \rerdict  of  Avilful  murder. 


ANSWERS  TO  CORRESPONDENTS- 


C.  P — The  processes  are  necessarily  complicated.  The  best  account 
we  know  is  in  the  Handbook  of  Chemistry,  by  Abel  and  Bloxam. 

S.  J.  had  better  advertise  in  the  Chemical  News.  There  are  several 
gentlemen  ivho  give  instruction. 

W.  G.  (Oxford). — You  are  quite  right  in  the  first  case.  In  the  second 
the  chloroform  separates,  and  the  mixture  must  be  well  shaken  before  a 
dose  is  measured. 

F.  W. — 1,  Gum-Arabic  is  insoluble  in  alcohol,  z,  We  cannot  say. 

It.  J.  S. — Equal  weights  of  sal  ammoniac,  nitrate  of  potash,  and  com¬ 
mon  salt,  and  cold  Avater  equal  to  the  Aveight  of  the  mixed  salts,  form  the 
best  freezing  mixture  that  we  are  acquainted  with. 

N.  F. — We  know  of  none  available  for  our  correspondent’s  purpose. 

Amateur  (GlasgOAv).— All  the  receipts  are  bad.  The  ink  xvill  inevitably 
destroy  the  paper.  As  space  permits,  Ave  shall  give  the  information  desired. 

A  Reader — The  articles  are  not  quoted  in  price  currents.  Ure’s  Dic¬ 
tionary  will  give  the  information. 

A.  B.  (Bradford). — Uric  acid  can  be  obtained  from  urine  :  but  the  quan¬ 
tity  is  very  small,  and  is  Arery  difficult  to  purify. 

TV.  G.  (Leeds) — Dr.  Odling  has'a  tvork  in^the  press,  nearly  ready, 
which  will  fully  explain  the  Unitary  system  of  Chemical  Notation. 

Chemist — The  true  Brunsivick  green  is  subchloride  of  copper. 

A  Sub.  (Manchester). — We  believe  not. 

Books  and  Journals  received.  —  The  Dublin  Medical  Press.  The 
Practice  of  Hiring  Wet  Nurses,  &c. 
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On  some  Properties  of  the  Platinum  Metals ,  by  MM. 

Deville  and  Debray.1 

The  platinum  metals  have  particular  characters,  which 
completely  separate  them  from  the  more  or  less  natural 
divisions,  into  which  the  other  metals  have  been  formed. 
It  will  he  well,  in  our  opinion,  to  make  of  them  a  single 
group,  which  shall  contain  them  all  and  admit  no  others. 
It  is  true  that  these  metals  are  not  analogous  in  every 
respect ;  hut  they  have  a  common  physiognomy,  and  a 
peculiar  character  which  will  always  oblige  us  to  study 
them  together,  even  if,  with  a  view  to  a  rational  classifi¬ 
cation,  they  should  he  distributed  among  different  fa¬ 
milies  of  the  simple  bodies. 

These  metals  are  never  found  apart  from  one  another, 
except,  and  then  but  rarely,  palladium ;  and  palladium 
is,  of  all  of  them,  the  one  most  nearly  allied  to  the  other 
metals.  More  or  less  alterable  under  the  influence  of 
oxygen  and  chlorine,  they  are  all  allied  by  the  facility 
with  which  they  give  up  to  reducing  agents  the  elements 
with  which  they  are  combined.  Their  principal  affinities 
are  for  the  halogen  bodies,  such  as  chlorine,  bromine, 
iodine  and  cyanogen ;  and  with  these  bodies  they  all 
give  birth  to  compounds  characteristic  of  the  series  of 
platinum  metals.  Besides  this  they  all  have  the  curious 
property  of  determining  a  number  of  chemical  reactions 
by  their  simple  contact — their  catalytic  action  as  it  has 
been  called  by  Berzelius.  This  last  action  cannot  be 
ascribed  to  the  porosity  of  the  metals,  for  platinum  which 
has  been  melted  and  worked  with  the  hammer  is  as 
active  in  this  respect  as  platinum  which  has  been  ob¬ 
tained  by  the  aggregation  of  its  powder. 

The  differences  between  these  bodies  are  equally  re¬ 
markable.  Thus  osmium  which  bums  in  the  air  and 
gives  rise  to  vapours  of  osmic  acid,  has  been  compared 
by  Berzelius  to  arsenic ;  later,  M.  Dumas  inclines  to 
range  it  by  the  side  of  tellurium  :  but  most  assuredly  it 
is  a  metalloid,  the  metalloid  of  the  platinum  series. 
Ruthenium  is  allied  to  tin  by  its  chemical  properties  and 
the  form  of  its  oxide.  Palladium  resembles  silver  in  its 
volatility,  its  oxidability,  and  its  action  upon  hydriodic 
acid,  &c\;  but  the  strong  basic  property  of  oxide  of  silver  is 
not  met  with  in  any  of  the  oxides  of  palladium.  Rhodium 
cannot  be  compared  with  any  other  metal.  It  resembles 
silver  in  its  oxidability  by  heat,  in  the  basic  properties  of 
its  principal  oxide,  and  in  the  remarkable  action  which  it 
exerts  upon  sulphuric  acid  or  rather  the  bisulpliate  of 
potash ;  and  is  like  gold  in  the  reactions  of  its  chlorides. 
Platinum  is  in  all  its  properties  a  true  analogue  of  gold. 
Iridium  presents  few  analogies  with  the  ordinary  metals, 
being  superior  to  all  of  them  in  its  resistance  to  the 
action  of  our  most  powerful  reagents  ;  and  if  its  physical 
properties  were  in  accordance  with  its  chemical,  iridium 
rather  than  gold  would  be  the  king  of  metals. 

1  Abridged  from  the  Ann  ales  de  Chimie  et  de  Physique, 


We  now  proceed  to  give  in  detail  the  author’s  ac¬ 
count  of  the  metals. 

1 .  Osmium.  —  Until  now  osmium  has  been  prepared 
in  such  a  state  that  the  history  of  its  physical  properties 
is  as  incomplete  as  that  of  iron  would  be  if  we  only 
knew  it  in  the  pyrophoric  condition,  or  as  silicium  or 
boron,  if  they  were  only  known  as  amorphous  matters 
eminently  combustible.  We  have  considered  osmium 
as  a  metalloid;  and  in  fact,  like  a  certain  number  of  me¬ 
talloids,  osmium  has  the  power  of  entirely  changing  its 
chemical  and  physical  properties  according  to  the  manner 
in  which  it  is  prepared.  Ordinary  osmium,  prepared 
according  to  the  process  of  Berzelius,  is  a  spongy,  half 
metallic  mass,  which  gives  off  an  odour  of  osijiic  acicl,  in¬ 
dicating  a  sensible  alteration  by  oxygen  at  the  ordinary 
temperature.  It  density  is  equal  to  7.  If  however  it  is 
obtained  by  reducing  the  vapour  - of  osmic  acid  with  hy¬ 
drogen,  it  is  metallic  and  has  a  density  of  about  1  o. 

Pulverulent  Osmium. —  But  osmium  appears  with 
altogether  different  characters  when  prepared  in  the  fol¬ 
lowing  manner.  Wre  take  osmide  of  iridium  in  fine 
powder  —  if  we  have  none  naturally  pulveiulent  we 
reduce  the  scales  to  powder  chemically,  by  calcining 
them  with  4  or  5  times  their  weight  of  zinc.  When  all 
trace  of  the  zinc  has  disappeared  from  the  flame  we  allow 
the  crucible  to  cool,  and  there  is  found  a  porous  friable 
mass  weighing  exactly  as  much  as  the  osmide  intro¬ 
duced.  One  part  of  this  is  mixed  with  5-}  times  its 
weight  of  binoxide  of  barium,  and  the  mixture  is  heated 
for  an  hour  or  two  in  a  well  covered  crucible  to  the 
temperature  of  melted  silver.  After  this  a  black  homo¬ 
geneous  mass  is  found  which  we  break  up  and  place  in  a 
Mass  retort ;  a  little  water  is  then  added  and  aftei wards 
8  parts  of  hydrochloric  and  1  part  of  nitric  acid.  These 
are  shaken  together  and  distilled,  taking  care  to  keep 
tlio  receiver  well  cooled  to  avoid  tlie  escape  ol  tlie  osiiih 
vapours.  When  the  vapour  no  longer  has  the  smell  of 
osmic  acid,  the  distillation  is  stopped,  and  the  liquid  m 
the  receiver  is  distilled  afresh,  and  the  product  is  con¬ 
densed  in  diluted  ammonia. 

The  osmiate  of  ammonia  is  supersaturated  with  sul¬ 
phuretted  hydrogen,  and  the  liquor  containing  the 
sulphide  of  osmium  is  boiled  for  some  time  and  then 
filtered;* 

The  sulphide  of  osmium,  dried  at  a  low  heat,  is  placed 
in  a  crucible  of  coke,  which  is  itself  enclosed  in  another 
crucible  of  refractory  clay  and  then  heated  for  4  or  5  hours 
to  the  temperature  of  melted  nickel.  The  sulphide  is 
reduced  bv  the  heat  and  there  is  left  a  brilliant  metal  ol 
a  blue  colour  brighter  than  that  of  zinc.  It  the  heat  is 
raised  to  that  of  melted  rhodium  we  have  a  metal  whose 
density  is  equal  to  2 1  -3  or  2 1  -4.  This  osmium  is  without 
smell  and  only  becomes  combustible  at  a  temperature 
higher  than  that  of  melted  zinc. 

Crystallised  Osmium. — When  osmium  is  heated  to 
bright  redness  with  7  or  8  times  its  weight  of  tm  in  a 
charcoal  crucible,  and  the  melted  mass  la  allowed  to  cool 
slowly,  the  osmium  separates  in  a  crystalline  iorm.  it  is 
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only  necessary  to  dissolve  out  the  tin  with  hydrochloric 
acid;  to  obtain  the  crystals  of  osmium  in  a  state  of  purity. 
The  crystals  are  too  small  to  be  measured :  they  are  pro¬ 
bably  rhomboidal  dodecahedra  with  cubic  faces. 

Compact  Osmium. — When  osmium  is  dissolved  in 
zinc,  and  the  zinc  afterwards  separated  by  hydrochloric 
acid;  osmium  is  obtained  as  a  very  combustible  amor¬ 
phous  powder ;  but  when  the  zinc  is  volatilised;  and 
the  residue  is  submitted  to  the  heat  of  the  gas  furnace 
(the  apparatus  was  described  in  No.  i  of  the  Chemical 
News)  the  osmium  is  found  completely  metallic  with 
the  brightness  and  blue  colour  characteristic  of  the  metal : 
it  is  not  melted  but  is  full  of  irregular  cavities.  This 
osmium  scratches  glass  easily.  We  have  tried  in  vain 
toff  use  it  at  a  temperature  which  we  estimate  to  corre¬ 
spond  with  that  of  melted  rhodium. 

After  this  treatment  osmium  has  a  metallic  lustre  and 
a  light  blue  colour.  Its  density=2l  *4.  It  presents  no 
appearance  of  a  fusion  ;  and  as  no  smell  of  osmium  was 
perceived  during  the  operation;  we  may  say  that  in 
closed  vessels;  at  the  temperature  at  which  rhodium 
fuses;  osmium  is  infusible  and  fixed.  It  is  not  so  at  the 
heat  of  melted  iridium;  for  when  this  temperature  is 
attained  considerable  quantities  of  osmium  disappear,  and 
are  deposited  011  any  cold  body  interposed  near  the  flame. 
We  conclude  from  these  experiments  that  at  the  tempe¬ 
rature  at  which  iridium  is  in  complete  fusion,  and  pla¬ 
tinum  itself  is  vaporised,  osmium  becomes  volatile,  but 
even  the  practised  eye  which  follows  the  operation  can 
discover  no  trace  of  fusion. 

MM.  Thenard  and  Dulong  discovered  that  osmium 
like  platinum  has  the  power  of  effecting  the  combination 
of  bodies  by  simple  contact  with  the  reacting  substances. 
Our  experiments  have  confirmed  this  not  only  with  re¬ 
gard  to  osmium  but  with  all  the  metals  of  the  platinum 
series,  in  which  it  exists  to  a  remarkable  degree. 

Osmic  Acid. — Osmic  acid  is  prepared  dry  by  roasting 
according  to  the  process  of  M.  Fremy,  which  sometimes 
succeeds  well  and  sometimes  badly  according  to  the 
nature  of  the  osmides.  When  they  are  not  easily  roasted 
we  mix  them  with  8  or  1  o  times  the  weight  of  zinc  and 
digest  at  a  red  heat  for  some  hours,  and  then  treat  the 
alloy  with  hydrochloric  acid,  which  leaves  a  powder  so 
combustible  that  osmic  acid  is  disengaged  at  the  ordinary 
temperature,  and  which  takes  fire  at  400°  C. 

As  osmic  acid  boils  at  about  ioo°  C.  it  is  easy 
to  take  the  density  of  the  vapour.  The  first  determina¬ 
tion  at  the  temperature  of  246°  0.  gave  8 ’99  ;  the 
second  at  286°  0.  gave  8 ‘8 8.  The  density  is  calcu¬ 
lated  at  9. 

Ruthenium. — After  osmium,  ruthenium  is  the  most 
refractory  metal  we  are  acquainted  with.  It  requires 
a  very  extreme  heat  to  melt  the  smallest  quantity. 
When  melting  there  is  formed  the  oxide  of  ruthenium 
(Ru02)  which  is  volatilised,  and  which  smells  some¬ 
thing  like  osmic  acid.  When  removed  from  the  flame 
ruthenium  is  blackish-brown  on  the  surface  and  is  brittle 
and  hard  like  iridium.  It  is  only  distinctly  separated 
from  this  last  metal  by  its  density,  which  is  obviously  half 
that  of  iridium.  The  purest  ruthenium  we  could  obtain 
weighed  from  1 1  to  1 1  *4 ;  it  had  been  fused  a  great 
number  of  times  in  nitre  and  potassa,  in  wdiicli  iridium 
becomes  insoluble  when  the  ruthenium  is  in  great  excess. 

To  prepare  the  metal  we  mix  the  osmide  in  fine 
powder  with  3  parts  of  binoxide  of  barium  and  I  part 
of  nitrate  of  baryta  and  heat  them  to  redness  in  a  clay 
crucible  for  an  hour.  The  black  friable  mass  which  re¬ 
mains  is  powdered  with  great  care  and  introduced  into 
a  flask  in  which  has  been  previously  mixed  20  parts  of 


water  and  io  parts  of  ordinary  muriatic  acid.  The 
flask  must  be  placed  in  cold  water  to  avoid  the  elevation 
of  temperature  which  would  ensue  from  the  violent  re¬ 
action  which  takes  place.  This  operation  should  be  con¬ 
ducted  under  a  good  chimney  to  avoid  the  escape  of  the 
osmic  acid  vapour  into  the  laboratory. 

When  this  reaction  is  finished  1  part  nitric  acid  is 
added,  and  then  2  parts  ordinary  strong  sulphuric  acid. 
The  flask  is  now  well  shaken,  and  the  sulphate  of  baryta 
is  allowed  to  deposit.  The  supernatant  liquid  is  then 
poured  oft)  the  precipitate  is  washed  by  decantation,  and 
the  liquid  and  the  washings  are  distilled  together  in  a 
tubulated  retort,  until  about  a  fourth  of  their  volume  of 
a  liquid  very  rich  in  osmic  acid  has  passed  over.  The 
red  liquor  which  is  left  in  the  retort  is  evaporated  to  a 
small  volume,  2  or  3  parts  of  sal  ammoniac  in  small 
pieces  are  added,  and  a  small ;  quantity  of  nitric  acid. 
The  whole  is  now  evaporated  to  dryness  at  the  tempe¬ 
rature  of  boiling  water.  A  crystalline  violet-black  pre¬ 
cipitate  remains  in  the  capsule,  which  we  treat  with  a 
small  quantity  of  water  partly  saturated  with  sal  ammo¬ 
niac,  and  wash  with  the  same  solution  until  it  is  no 
longer  coloured.  The  insoluble  salt  left  (chloro-iridiate 
of  ammonia  containing  ruthenium)  is  heated  by  degrees 
to  redness  in  a  porcelain  crucible.  The  mixture  of 
iridium  and  ruthenium  thus  obtained  is  fused  in  a  silver 
crucible  with  an  equal  weight  of  hydrated  potash  and 
twice  its  weight  of  nitre,  and  when  cold  the  rutlieniate 
of  potash  is  dissolved  out  with  cold  water  :  the  solution, 
which  is  yellow,  is  decomposed  by  means  of  carbonic  or 
nitric  acid,  and  the  precipitated  oxide  of  ruthenium  is 
strongly  calcined  in  a  charcoal  crucible.  The  ruthenium 
is  then  reduced  in  the  apparatus  before  described. 
Iridium  and  ruthenium  present  many  analogies ;  their 
coloured  reactions  are  the  same,  and  the  oxide  of  iridium 
dissolves  in  a  mixture  of  nitre  and  potash. 

Ruthenium  forms  with  zinc  an  alloy  which  will  burn 
in  the  air;  it  crystallises  in  hexagonal  prisms.  With 
tin  there  is  formed  an  alloy  RuSn2,  which  crystallises 
in  cubes  as  beautiful  in  their  form  and  lustre  as  crystal¬ 
lised  bismuth. 

Pailatlium.  —  This  is  the  most  fusible  of  all  the 
platinum  metals.  The  gas  furnaces  (page  6,  Chemical 
News)  easily  bring  it  into  a  liquid  state,  and  when 
heated  to  the  temperature  of  fused  iridium  it  disappears, 
giving  off  green  vapours,  which  condense  into  a  bistre- 
coloured  dust,  being  a  mixture  of  the  metal  and  its 
oxide.  Heated  in  contact  with  the  air,  and  maintained 
in  a  state  of  fusion  in  an  oxidising  atmosphere,  it  spits 
like  silver  at  the  moment  of  solidification ;  but  the  ex¬ 
terior  of  the  button  is  smooth,  while  the  interior  is 
cavernous.  It  is  more  oxidisable  than  silver,  for  it  tar¬ 
nishes  in  the  air.  The  density  of  pure  palladium,  melted 
but  not  hammered,  .is  1 1*4  at  the  temperature  720  Falir. 

Palladium  is  soluble  in  zinc,  but  does  not  combine 
with  it.  By  fusion  with  tin,  however,  it  forms  an  alloy 
which  crystallises  in  brilliant  laminae,  having  the  com¬ 
position  Pd3Sn2.  Silver  and  copper,  which  have  a  great 
analogy  to  palladium,  give  alloys  with  tin,  exactly  re¬ 
sembling  the  foregoing  in  form  and  composition. 

,  Rhodium — Rhodium  is  obtained  by  fusing  plati¬ 
num  residues  with  an  equal  weight  of  lead  and  twice 
its  weight  of  litharge.  When  the  crucible  has  attained 
a  bright  red  heat,  and  the  litharg-e  is  thoroughly  liquid, 
the  crucible  is  shaken  once  or  twice,  and  is  then  allowed 
to  cool  slowly.  The  button  of  lead,  which  contains  all 
the  metals  in  the  residue  less  oxidisable  than  lead,  is 
treated  with  nitric  acid  diluted  with  an  equal  volume  of 
water,  which  removes  besides  the  lead  the  copper  and 
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the  palladium.  The  insoluble  powder  which  remains  is 
mixed  with  five  times  its  weight  of  binoxide  of  barium, 
weighed  exactly,  and  is  heated  to  redness  in  a  clay  cru¬ 
cible  for  one  or  two  hours.  After  this  it  is  first  treated 
with  water,  and  then  with  aqua  regia  to  remove  the 
osmic  acid.  When  the  liquor  has  lost  all  smell,  sufficient 
sulphuric  acid  is  added  to  exactly  precipitate  the  baryta. 
It  is  then  boiled,  filtered,  and  evaporated,  first  adding 
to  it  a  little  nitric  acid  and  then  a  great  excess  of  sal 
ammoniac.  The  evaporation  is  carried  to  dryness  at 
2 1 20,  and  the  residuum  is  washed  with  a  concentrated 
solution  of  sal  ammoniac  which  removes  all  the  rhodium. 
When  the  washings  are  no  longer  coloured,  the  liquor  is 
evaporated  with  a  great  excess  of  nitric  acid,  which 
destroys  the  sal  ammoniac,  and  when  only  the  salt  of 
rhodium  is  left,  the  evaporation  is  finished  in  a  porcelain 
crucible.  The  rhodium  salt  is  now  moistened  with  hy- 
drosulphuret  of  ammonia,  mixed  with  three  or  four  times  its 
weight  of  sulphur,  and  the  crucible  is  heated  to  bright  red¬ 
ness,  after  which  metallic  rhodium  is  left  in  the  crucible. 
So  obtained  rhodium  may  be  considered  almost  pure,  after 
it  has  been  boiled  for  some  time  first  in  aqua  regia,  and 
then  in  concentrated  sulphuric  acid.  To  obtain  it  per¬ 
fectly  pure  it  must  be  melted  with  four  times  its  weight 
of  zinc.  The  alloy  is  treated  with  concentrated  hydro¬ 
chloric  acid  which  dissolves  most  of  the  zinc  but  leaves 
a  crystalline  matter  which  is  really  an  alloy  of  rhodium 
and  zinc  in  definite  proportions.  This  is  dissolved  in 
aqua  regia,  and  the  solution  is  treated  with  ammonia 
until  the  precipitate  first  formed  is  redissolved.  The 
solution  is  boiled  and  evaporated,  by  which  is  obtained 
the  yellow  salt,  or  chloride  of  rhodium.  This  is  puri¬ 
fied  by  repeated  crystallisation,  and  then  calcined  with  a 
little  sulphur,  by  which  means  rhodium  is  procured 
absolutely  pure. 

Rhodium  melts  less  easily  than  platinum,  so  much  so 
that  the  same  fire  which  will  liquefy  300  grammes  of 
latinum  will  only  melt  40  or  50  grammes  of  rhodium, 
t  is  not  volatilised,  but  it  oxidises  on  the  surface  like 
palladium.  Less  white  and  lustrous  than  silver  it  has 
about  the  same  appearance  as  aluminium.  When  per¬ 
fectly  pure  it  is  ductile  and  malleable,  at  least  after 
fusion.  Its  density  is  1 2  *  l . 

The  alloys  of  rhodium,  those  at  least  which  have  been 
examined,  are  true  chemical  combinations,  as  is  shown 
by  the  high  temperature  developed  at  the  moment  of 
their  formation.  The  alloy  with  zinc  already  described 
resists  the  action  of  muriatic  acid,  but  in  contact  with 
air  and  the  acid  there  is  soon  a  well  marked  rose  colo¬ 
ration  which  reveals  an  oxidation  of  the  two  metals 
under  the  double  influence  of  the  air  and  acid.  The 
alloy  with  tin  is  crystallised,  black,  brilliant  and  fusible 
at  a  very  high  temperature. 

Iridium. — The  cliloro-iridiate  of  ammonia  contain¬ 
ing  ruthenium  obtained  in  the  preparation  of  the  latter 
metal  is  dried  and  calcined,  whereby  a  powder  is  ob¬ 
tained  from  which  we  remove  the  last  traces  of  chlorine 
and  oxygen  by  means  of  a  current  of  hydrogen.  Plati¬ 
num  and  a  little  of  the  osmium  are  extracted  by  aqua 
regia  and  the  ruthenium  is  separated  by  fusion  with 
nitre  and  potassa,  followed  by  prolonged  washing  with 
water.  The  osmium  which  remains  is  removed  by 
placing  the  metal  in  the  oxidising  flame  of  the  blow¬ 
pipe  ;  and  the  metal  is  then  melted  in  the  lime  furnace, 
using,  however,  pure  hydrogen  in  the  place  of  coal  gas. 
The  colour  of  iridium  is  pure  white,  somewhat  resem¬ 
bling  polished  steel.  It  breaks  imder  the  hammer  at 
the  ordinary  temperature  of  the  air ;  but  it  becomes  mal¬ 
leable  when  it  is  raised  to  a  bright  white  heat, 
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On  some  Specimens  of  Dugong  Oil,  by  W.  T.  Fewtkell. 

A  few  years  ago  Dr.  Hobbs,  the  health  officer  at  Moreton 
Bay  introduced  the  oil  obtained  from  the  dugong  as  a 
substitute  for  cod-liver  oil.  This  animal  is  one  of  the 
herbivorous  cetacea,  and  is  found  on  the  northern  coast 
of  Australia,  in  the  Red  Sea,  the  Persian  Gulf,  and  also 
in  the  Indian  seas.  Dugong,  dou-joung,  or  dugong,  is 
a  Malay  word,  which  signifies  sea-cow.  The  Dutch  in 
the  Indian  archipelago  called  it  zee-koe ;  among  the 
Spaniards  it  was  known  as  the  pesce  done,  or  sea- woman  5 
and  French  naturalists  have  given  it  the  name  of  halicore, 
sea-girl  or  syren.  The  Red  Sea  variety  has  been  named 
by  Ruppel  the  Halicore  tabernacidus,  in  consequence  of 
historical  researches  having  led  him  to  the  conclusion  that 
it  was  with  the  skin  of  this  animal  that  the  J ews  were 
ordered  to  veil  the  tabernacle.  In  the  Indian  seas  it  is 
sometimes  found  of  large  size,  from  1 8  to  20  feet  long ; 
but  in  Australia  it  is  seldom  found  longer  than  1 2  or  14 
feet.  The  following  description  of  the  animal  is  borrowed 
from  the  Naturalists'1  Library  and  other  works.  In  its 
general  form  the  dugong  resembles  the  common  whale. 
The  skin  is  smooth  and  thick,  bluish  above  and  white 
beneath,  with  a  few  remote  and  scattered  hairs  5  the 
mamnise  are  situated  on  the  chest,  under  the  fins.  The 
head  is  small  in  proportion  and  of  a  peculiar  form. 
The  upper  lip  is  very  large,  thick,  and  obliquely  trun¬ 
cated,  forming  a  short,  thick,  and  nearly  vertical  kind  of 
snout,  something  like  the  trunk  of  an  elephant  cut  short 
across.  The  surface  of  the  truncated  portion  is  covered 
with  soft  papillce,  and  furnished  with  a  few  bristles  \  the 
lips  are  covered  with  a  horny  substance  which  assists  in 
tearing  the  sea- weeds  for  food.  The  lower  lip  is  much 
smaller,  and  resembles  a  round  or  oblong  chin.  To  assist 
the  animals  in  browsing  upon  the  submarine  vegetables, 
the  anterior  portion  of  the  jaw  is  bent  downwards  at  an 
angle,  in  such  a  way  as  to  bring  the  mouth  into  a  nearly 
vertical  position.  The  greatest  peculiarity  of  the  animal 
is  that  the  ventricles  of  the  heart  are  widely  detached 
from  each  other,  being  connected  at  the.  base  only, 
Another  singular  circumstance  is  that  the  inside  of  the 
cheeks  are  studded  with  strong  projecting  bristles.  The 
pectoral  fins  resembling  swimming  paws,  have  no  nails, 
but  are  verrucose.  The  tail  is  broad,  horizontal,  and 
crescent-shaped. 

“Its  favourite  haunts  are  the  mouths  of  rivers  and 
straits  between  proximate  islands,  where  the  depth  of 
water  is  but  trifling  (three  or  four  fathoms),  and  where, 
at  the  bottom,  grows  a  luxuriant  pasturage  of  submarine 
algse  and  fuel.  Here,  in  calm  weather,  may  small  troops 
be  seen  feeding  below  the  surface,  and  every  now  and 
then  rising  to  take  breath.  The  position  of  the  mouth, 
the  muscular  powers,  and  mobility  of  the  lips,  garnished 
with  wiry  bristles,  and  the  short  incisor  tusks  of  the 
upper  jaw,  enable  these  animals  to  seize  and  drag  up  the 
long  fronds  of  sub-aquatic  vegetables,  which  constitute 
their  nourishment.  The  mutual  affection  of  the  male 
and  female  is  very  great,  and  the  latter  is  devoted  to  her 
offspring.  If  a  dugong  be  killed,  the  survivor  of  the 
pair,  careless  of  danger,  follows  after  the  boat  carrying 
the  body,  impelled  by  an  overmastering  passion,  and  thus 
often  shares  the  fate  of  its  partner ;  indeed  if  one  be 
taken,  the  other  is  an  easy  prize.” 

It  is  taken  by  Malays  and  also  by  the  aborigines  of 
Moreton  Bay  for  the  sake  of  its  flesh,  which  is  said  to 
be  very  delicate  and  palatable,  and  to  resemble  young 
beef.  The  natives  of  Australia  also  used  the  oil  for 
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burning.  Mr.  Archer,  who  was  at  Moreton  Bay  before  j 
the  oil  was  used  as  a  medicine,  tells  me  that  the  natives 
waited  until  a  slioal  got  into  a  shallow  water,  and  then 
surrounded  and  drove  them  into  large  nets.  The  oil 
was  obtained  by  skinning  the  fish  and  then  boiling 
down  the  “  speck.”  Not  much  was  obtained,  the  annual 
produce  being  estimated  at  about  200  gallons.  Mr. 
Archer  adds  that  when  opened  the  stomach  of  the 
animal  was  always  found  full  of  sea-weeds  and  live  worms. 

Now  that  a  large  demand  for  the  oil  has  sprung 
up,  a  fishery  has  been  organised,  and  the  dugong  has 
been  taken  in  great  numbers,-  but  still  not  sufficient  to 
supply  the  amount  of  oil  in  requisition ;  and  the  defi¬ 
ciency  would  appear  to  be  made  up  from  an  altogether 
different  source. 

But  small  quantities  of  what  is  called  dugong  oil  have 
arrived  in  England,  and  I  have  only  had  the  opportunity 
of  examining  three  specimens.  One  was  kindly  given 
to  me  by  Dr.  Letheby,  who  reJRved  it  some  years  ago 
before  the  oil  was  in  repute.  Another,  also  given  to  me 
by  Dr.  Letheby,  was,  I  believe,  received  at  the  Con¬ 
sumption  Hospital  a  few  months  ago.  The  third  was  im¬ 
ported  expressly  for  me  by  Messrs.  Johnson  and  Archer, 
Australian  merchants.  The  price  paid  in  Australia  for 
a  bottle  containing  about  a  pound  and  a  quarter  was 
1  2s.  6d.  All  these  specimens  are  solid  at  the  ordinary 
temperature  of  the  air,  but  with  the  first  (which  is  of  a 
brown  colour)  there  is  a  small  quantity  of  dark  coloured 
oil  on  the  surface.  The  others  are  white  and  perfectly 
solid.  Considering  the  supposed  source  of  the  oil,  it 
would  be  imagined  that  the  dugong  oil  wrould  present 
the  same  appearances,  have  the  same  smell  and  behave 
in  the  same  way  with  chemical  tests  as  the  oils  obtained 
from  other  cetaceans.  Such,  however,  is  not  the  case 
with  the  specimens  I  have  examined,  except,  and  then 
but  partially,  with  the  first.  Of  the  smell  of’  the  first  it 
is  impossible  to  speak,  for  it  has  become  so  rancid  that 
the  natural  smell  of  the  fresh  oil  must  be  entirely  gone. 
The  other  two  when  cold  have  a  faint  odour  of  tallow, 
which  is  greatly  heightened  when  the  oil  is  made  hot. 
Strong  sulphuric  acid  dropt  on  the  first  produces  a  deep 
brown  colour — on  the  other  two,  only  a  pale  yellow 
colour.  Chlorine  gas  passed  through  the  first  deepened 
the  original  brown  colour,  but  the  other  two  were  un¬ 
affected  by  it.  Now,  remembering  the  action  of  these 
reagents  on  the  oil  from  other  cetaceans,  I  am  inclined 
to  think  that  neither  of  these  three  samples  is  genuine. 
I  speak  with  diffidence  in  the  absence  of  a  well  authen¬ 
ticated  specimen  to  use  as  a  standard  of  comparison ;  but 
I  believe  that  two  out  of  the  three  are  entirely  fac¬ 
titious  (mixtures  probably  of  a  vegetable  oil  with  some 
solid  animal  fat),  and  that  the  other  is  largely  adulterated. 
I  am  confirmed  in  this  opinion  by  the  following  statement 
made  by  Dr-  Ilobbs  in  the  . Melbourne  Argus  : — u  During  a 
given  period,  when  there  was  being  sold  in  Sydney  50 
gallons  weekly,  and  in  Melbourne  1 00  gallons  weekly, 
there  was  little  more  than  1 00  gallons  got  from  the  Bay.” 

Under  these  circumstances,  I  would  recommend  an 
importer  to  receive  with  caution  any  consignment  of 
the  so-called  dugong  oil.  It  does  not  seem  to  possess 
any  decided  advantage  over  cod-liver  oil,  and  its  prin¬ 
cipal  recommendation  in  Australia  is  that  it  is  a  colonial 
production.  The  very  high  price  will  prevent  the  export 
of  much  to  England  ;  and  in  a  few  years  the  supply  will 
most  likely  cease.  Several  years  ago  a  Frenchman  wrote : 
“Tout  annonce  que  dans  quelques  annees  le  dugong  aura 
entierement  disparu  de  dessus  le  globe;”  and  it  is  likely 
that  the  prophecy  will  be  speedily  accomplished  as  far 
as  Australia  is  concerned. 
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A  Course  of  Six  Lectures  1  ( adapted  to  a  Juvenile  Auditory ),  con¬ 
sisting  of  Illustrations  of  the  Various  Forces  of  Flatter ,  i.  e.  of 
such  as  are  called  the  Physical  or  Inorganic  Forces  —  including 
an  Account  of  their  Relations  to  each  other',  by  M.  FauADAY, 
D.C.L.,  F.R.S.,  Fullerian  Professor  of  Chemistry,  R.I.,  Foreign 
Associate  of  the  Academy  of  Sciences,  Paris,  Sfc. 

Lecture  IV.  (Jan.  5,  i860.)  Chemical  Affinity — Heat. 

We  shall  have  to  pay  a  little  more  attention  to  the  forces  ex¬ 
isting  in  water  before  we  can  have  a  clear  idea  on  the  subject. 
Besides  the  attraction  which  there  is  between  its  particles 
to  make  it  hold  together  as  a  liquid  or  a  solid,  there  is  also 
another  force,  different  from  the  former ;  —  one  which  by  means 
of  the  voltaic  battery  we  yesterday  overcame,  drawing  from 
the  water  two  different  substances,  which  when  heated  by  means 
of  the  electric  spark  attracted  each  other,  and  rushed  into  com¬ 
bination  to  reproduce  water.  Now  the  best  thing  I  can  do  to  day 
is  to  continue  this  subject,  and  trace  the  various  phenomena  of 
chemical  affinity ;  and  for  this  purpose,  as  we  yesterday  considered 
the  character  of  oxygen,  of  which  I  have  here  two  jars  (oxygen 
being  those  particles  derived  from  the  water  which  enable  other 
bodies  to  burn),  we  will  now  consider  the  other  constituent  of 
water,  and  without  embarrassing  you  too  much  with  the  way  in 
which  these  things  are  made,  I  will  proceed  now  to  show  you  our 
common  way  of  making  hydrogen.  (I  called  it  hydrogen  yester¬ 
day —  it  is  so  called  because  it  helps  to  generate  water.)2  I  put 
into  this  retort  some  zinc,  water,  and  oil  of  vitriol,  and  imme¬ 
diately  an  action  takes  place,  which  produces  an  abundant 
evolution  of  gas  now  coming  over  into  this  jar,  and  bubbling  up  in 
appearance  exactly  like  the  oxygen  Ave  obtained  yesterday. 


The  processes  you  see  are  \Tery  different,  though  the  result  is 
the  same  in  so  far  as  it  gives  us  certain  gaseous  particles.  Here 
then  is  the  hydrogen ;  1  showed  you  yesterday  certain  qualities 
of  this  gas,  now  let  me  shoAV  you  some  other  qualities.  It  is  a 
combustible  substance,  not  like  the  oxygen,  Avhich  is  a  supporter 
of  combustion,  although  it  will  not  burn.  There  is  a  jar  full  of 
it,  and  if  I  carry  it  along  in  this  manner,  and  put  a  light  to  it, 
I  think  you  will  see  it  take  tire,  not  Avith  a  bright  light,  —  you 
Avill  at  all  events  hear  it  if  j*ou  do  not  see  it.  Now  that  is  a 
body  entirely  different  from  oxA7gen ;  it  is  extremely  light ; 
for  although  you  yesterday  saAV  twice  as  much  of  this  hydrogen 
produced  on  the  one  side  as  the  other,  h}7  the  voltaic  battery,  it 
Avas  only  one  eighth  the  weight  of  the  oxygen.  I  carry  this  jar 
upside  tloAvn.  Why  ?  Because  I  knoAV  that  it  is  a  very  light 
body,  and  that  it  Avill  continue  in  this  jar  upside  doAvn  quite  as 
effectually  as  the  water  Avill  in  that  jar  Avhich  is  not  upside  doivn  ; 
and  just  as  I  can  pour  Avater  from  one  Aressel  into  another  in  the 
right  position  to  receive  it,  so 
can  I  pour  this  gas  from  one  jar  Fig.  2. 

into  another  when  they  are  upside 
down.  See  AAThat  I  anTabout  to  do, 

—  there  is  no  hydrogen  in  this  jar 
at  present,  but  I  Avill  gently  turn 
this  jar  of  hydrogen  up  under  this 
other  jar  {fig.  2.)  and  then  Ave 
will  examine  the  tAvo.  We  shall 
see,  on  applying  a  light,  that  the 
hydrogen  has  left  the  jar  in  Avhich 
it  was  at  first,  and  has  poured 
upwards  into  the  other,  and  there 
Ave  shall  find  it. 

You  noAV  understand  that  we  can  have  particles  of  very  diffe- 

1  Reported  verbatim  by  special  permission. 

2  “  water,”  and  yiwot.w,  “  1  generate,” 
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rent  kinds,  and  that  they  can  have  diflerent'bulks  and  weights ;  and 
there  are  two  or  three  very  interesting  experiments  which  serve 
to  illustrate  this.  For  instance,  if  I  blow  soap  bubbles  with  the 
breath  from  my  mouth  you  will  see  them  fall,  because  I  fill  them 
with  common  air,  and  the  water  which  forms  the  bubble  carries  it 
down.  But  now  if  I  inhale  hydrogen  gas  into  my  lungs  (it  does 
no  harm  to  the  lungs,  although  it  does  no  good  to  them),  see 
what  happens.  [The  Lecturer  inhaled  some  hydrogen,  and  after 
one  or  two  ineffectual  attempts,  succeeded  in  blowing  a  splendid 
bubble,  which  rose  majestically  and  slowly  to  the  ceiling  of  the 
theatre,  where  it  burst.]  That  shows  you  very  well  how  light 
a  substance  this  is;  for  notwithstanding  all  the  heavy  bad  air 
from  my  lungs,  and  the  weight  of  the  bubble,  3  011  saw  how  it 
was  carried  up.  I  want  you  now  to  consider  this  phenomenon  ot 
weight  as  indicating  how  exceedingly  different  particles  are  one 
from  the  other;  and  I  will  take  as  illustrations  these  very  common 
things,  air,  water,  the  heaviest  bod}" — platinum — and  this  gas, 
and  observe  how  the}7  differ  in  this  respect ;  for  if  1  take  a  piece  of 
platinum  of  that  size  {fig.  3.)  it  is  equal  to  the  weight  of  portions 
of  water,  air,  and  hydrogen  of  the  bulks  1  have  represented  in 

Fig.  3- 


Hydro  yen. 


these  spheres ;  and  this  illustration  gives  }7ou  a  very  good  idea  of 
the  extraordinary  difference  with  regard  to  the  gravity  of  the 
articles  having  this  enormous  difference  in  bulk.  [The  following 
tabular  statement  having  reference  to  this  illustration  appeared 
on  the  diagram  board.] 
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Whenever  ox}7gen  and  hydrogen  unite  together  the}7  produce 
water,  and  you  have  seen  the  extraordinary  difference  between 
the  bulk  and  appearance  of  the  water  so  produced  and  the  part  icles 
of  which  it  consists  chemically.  Now  we  have  never  yet  been 
able  to  reduce  either  oxygen  or  hydrogen  to  the  liquid  state;  and 
yet  their  first  impulse  when  chemically  combined  is  to  take  up 
first  this  liquid  condition  and  then  the  solid  condition.  We  never 
combine  these  different  particles  together  without  producing 
water ;  and  it  is  curious  to  think 
how  often  you  must  have  made 
the  experiment  of  combining 
oxygen  and  hydrogen  to  form 
water  without  knowing  it.  Take 
a  candle,  for  instance,  and  a  clean 
silver  spoon  (or  a  piece  of  clean 
tin  will  do),  and  if  you  hold  it 
over  the  flame  you  immediately 
cover  it  with  a  dew — not  a  smoke 
—  which  presently  evaporates. 

This  perhaps  will  serve  to  show 
it  better.  Mr.  Anderson  will  put 
a  candle  under  that  jar,  and  you 
will  see  how  soon  the  water  is 
produced  {fig.  4.).  Look  at  that 
dimness  on  the  sides  of  the  glass, 
which  will  soon  produce  drops  and  trickle  down  into  the  plate 
Well,  that  dimness  and  these  drops  are  water,  formed  by  the 
union  of  the  oxygen  of  the  air  with  the  hydrogen  existing  in 
the  wax  of  which  that  candle  is  formed. 


And  now,  having  brought  you  in  the  first  place  to  the  consider¬ 
ation  of  chemical  attraction,  I  must  enlarge  your  ideas  so  as  to 
include  all  substances  which  have  this  attraction  for  each  other 
—  for  it  changes  the  character  of  bodies,  and  alters  them  in  this 
way  and  that  way,  in  the  most  extraordinary  manner;  and  pro¬ 
duces  other  phenomena  wonderful  to  think  about.  Here  is  some 
chlorate  of  potash,  and  there  is  some  sulphuret  of  antimony. 
We  will  mix  these  two  different  sets  of  particles  together,  and 
I  want  to  show  you  in  a  general  sort  of  way,  some  of  the  pheno¬ 
mena  which  take  place  when  we  make  different  particles  act 
together.  Now'  I  can  make  these  bodies  act  upon  each  other 
in  several  ways.  In  this  case  I  am  going  to  apply  heat  to  the 
mixture,  but  if  I  were  to  give  it  a  blow  with  a  hammer  the  same 
result  would  follow.  [A  lighted  match  was  brought  to  the  mix¬ 
ture,  which  immediately  exploded  with  a  sudden  flash,  evolving 
a  dense  white  smoke.]  There  you  seethe  result  of  the  action 
of  chemical  affinity,  overcoming  the  attraction  of  cohesion  of  the 
particles.  Again,  here  is  a  little  sugar,  quite  a  different  substance 
from  the  black  sulphuret  of  antimony,  and  you  shall  see  what 
takes  place  when  we  put  the  two  together.  [The  mixture  was 
touched  with  sulphuric  acid,  when  it  took  fire  and  burnt  gra¬ 
dually  and  with  a  brighter  flame  than  in  the  former  instance.] 
Observe  this  chemical  affinity !  travelling  about  the  mass,  and 
setting  it  on  fire,  and  throwing  it  into  such  wonderful  agitation. 

I  must  now  come  to  a  few  circumstances  which  require  care¬ 
ful  consideration.  We  have  already  examined  one  of  the  effects 
of  this  chemical  affinity — but  to  make  the  matter  more  clear 
we  must  point  out  some  others.  And  here  are  two  salts  dissolved 
in  water.  They  are  both  colourless  solutions,  and  in  these  glasses 
you  cannot  see  any  difference  between  them.  But  if  I  mix  them, 

I  shall  have  chemical  attraction  take  place.  I  will  pour  the  two 
together  into  this  glass,  and  you  will  at  once  see,  I  have  no 
doubt,  a  certain  amount  of  change.  Look,  they  are  already 
becoming  milky,  but  they  are  sluggish  in  their  action  —  not 
quick  as  the  others  were  —  for  we  have  endless  varieties  of 
rapidity  in  chemical  action.  Now  if  I  mix  them  together, 
and  stir  them  so  as  to  bring  them  properly  together,  you  will 
soon  see  what  a  different  result  is  produced.  As  I  mix  them 
they  get  thicker  and  thicker,  and  you  see  the  liquid  is  hardening 
and*  stiffening,  and  before  long  I  shall  have  it  quite  hard;  and 
before  the  end  of  the  lecture,  it  will  be  a  solid  stone —  a  wet  stone 
no  doubt,  but  more  or  less  solid  —  in  consequence  of  the  chemical 
affinity.  Is  not  this  changing  two  liquids  into  a  solid  body  a 
wonderful  manifestation  of  chemical  affinity  ? 

There  is  another  remarkable  circumstance  in  chemical  affinity, 
which  is  that  it  is  capable  of  either  waiting  or  acting  at  once. 
And  this  is  very  singular,  because  we  know  of  nothing  of  the  kind 
in  the  forces  either  of  gravitation  or  cohesion.  For  instance, 
here  are  some  oxygen  particles,  and  here  is  a  lump  of  carbon 
particles.  I  am  going  to  put  the  carbon  particles  into  the  oxygen ; 
they  can  act,  but  they  do  not  —  they  are  just  like  this  unlighted 
candle.  It  stands  here  quietly  ton  the  table,  waiting  until  we 
want  to  light  it.  But  it  is  not  so  in  this  other  case  ;  here  is  a 
substance,  gaseous  like  the  oxygen,  and  if  I  put  these  particles  of 
metal  into  it  the  two  combine  at  once.  The  copper  and  the 
chlorine  unite  by  their  power  of  chemical  affinity,  and  pro¬ 
duce  a  body  entirely  unlike  either  of  the  substances  used. 
And  in  this  other  case,  it  is  not  that  there  is  any  deficiency  of 
affinity  between  the  carbon  and  oxygen,  for  the  moment  I 
choose  to  put  them  in  a  condition  to  exert  their  affinity,  you  will 
see  the  difference.  [The  piece  of  charcoal  was  ignited,  and 
introduced  into  the  jar  of  oxygen,  when  the  combustion  proceeded 
with  vivid  scintillations.] 

Now  this  chemical  action  is  set  going  exactly  as  it  would  be  if 
I  had  lighted  the  candle,  or  as  it  is  when  the  servant  puts  coals 
on  and  lights  the  fire:  the  substances  wait  until  We  do  something 
which  is  able  to  start  the  action.  Can  anything  be  more  beautiful 
than  this  combustion  of  charcoal  in  oxygen?  You  must  under¬ 
stand  that  each  of  these  little  sparks  is  a  portion  of  the  charcoal, 
or  the  bark  of  the  charcoal,  thrown  off  white-hot  into  the  oxygen, 
and  burning  in  it  most  brilliantly  as  you  see.  And  now  let  me 
tell  you  another  thing,  or  you  will  go  away  with  a  very  im¬ 
perfect  notion  of  the  powers  and  effects  of  this  affinity.  There 
you  see  some  charcoal  burning  in  oxygen.  Well,  a  piece  of  lead 
will  burn  in  oxygen  just  as  well  as  the  charcoal  does,  or  indeed 
better,  for  absolutely  that  piece  of  lead  will  act  at  once  upon  the 
oxygen  as  the  copper  ^did  in  the  other  vessel  with  regard  to  the 
chlorine.  And  here  also  is  a  piece  of  iron ;  if  I  light  it  and 
put  it  into  the  oxygen,  it  will  burn  away  just  as  the  carbon  did. 
And  I  will  take  some  lead  and  show  you  that  it  will  burn  in 
the  common  atmospheric  oxygen  at  the  ordinary  temperature. 
These  are  the  lumps  of  lead  which  you  remember  we  had  the 
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other  clay  —  the  two  pieces  which  clung  together.  Now  these 
pieces,  if  I  take  them  to  day  and  press  them  together,  will  not 
stick,  and  the  reason  is  that  they  have  attracted  from  the  atmo¬ 
sphere  a  part  of  the  oxygen  there  present,  and  have  become 
coated  as  with  a  varnish  by  the  oxide  of  lead  which  is  formed 
on  the  surface,  by  a  real  process  of  combustion  or  combination. 
There  you  see  the  iron  burning  very  well  in  oxygen,  and  I  will 
tell  you  the  reason  why  those  scissors  and  that  lead  do  not 
take  fire  whilst  they  are  tying  on  the  table.  Here  the  lead  is  in 
a  lump,  and  the  coating  of  oxide  remains  on  its  surface,  whilst 
there  you  see  the  melted  oxide  is  clearing  itself  off  from  the 
iron,  and  allowing  more  and  more  to  go  on  burning.  In  this 
case,  however  [holding  up  a  small  glass  tube  containing  lead 
pyrophorus],  the  lead  has  been  very  carefully  produced  in  fine 
powder,  and  put  into  a  glass  tube  and  hermetically  sealed  so  as 
to  preserve  it,  and  I  expect  you  will  see  it  take  fire  at  once. 
This  has  been  made  about  a  month  ago,  and  has  thus  had 
time  enough  to  sink]  doAvn  to  its  normal  temperature — what 
you  see  therefore  is  the  result  of  chemical  affinity  alone.  [The 
tube  Avas  broken  at  the  end,  and  the  lead  poured  out  on  to 
a  piece  of  paper,  Avhereupon  it  immediately  took  fire.]  Look, 
look,  at  the  lead  burning ;  why  it  has  set  fire  to  the  paper.  Now 
that  is  nothing  more  than  the  common  affinity  always  existing 
betAveen  very  clean  lead  and  the  atmospheric  oxygen ;  and  the 
reason  Avhy  this  iron  does  not  burn  until  it  is  made  red-hot,  is 
because  it  has  got  a  coating  of  oxide  about  it  which  stops  the 
action  of  the  oxygen, — putting  a  varnish,  as  it  were,  upon  its 
surface,  as  we  varnish  a  picture — absolutely  forming  a  substance 
which  prevents  the  natural  chemical  affinity  between  the  bodies 
from  acting. 

I  must  now  take  you  a  little  further  in  this  kind  of  illustration, 
or  consideration  I  would  rather  call  it,  of  chemical  affinity. 
This  attrac  tion  between  different  particles  exists  also  most  curiously 
in  cases  where  they  are  previously  combined  Avith  other  sub¬ 
stances.  Here  is  a  little  chlorate  of  potash  containing  the  oxygen 
which  Ave  found  yesterday  could  be  procured  from  it ;  it  contains 
the  oxygen  there  combined  and  held  doAvn  by  its  chemical  affi¬ 
nity  Avith  other  things ;  but  still  it  can  combine  Avith  sugar,  as 
you  saAV.  This  affinity  can  thus  act  across  substances,  and  I  want 
you  to  see  Iioav  curiously  Avhat  Ave  call  combustion  acts  Avith 
respect  to  this  force  of  chemical  affinity.  Suppose  I  take  a 
piece  of  phosphorus  and  set  fire  to  it,  and  then  place  a  jar  of  air 
over  the  phophorus,  you  see  the  combustion  which  Ave  are  having 
there  on  account  of  chemical  affinity  (combustion  being  in  all 
cases  the  result  of  chemical  affinity).  The  phosphorus  is  escaping 
in  that  vapour,  Avhich  Avill  condense  into  a  snoAv-like  mass  at  the 
close  of  the  lecture.  But  suppose  I  limit  the  atmosphere,  Avhat 
then  ?  Avhy,  even  the  phosphorus  Avill  go  out.  Here  is  a  piece  of 
camphor  Avhich  Avill  burn  very  Avell  in  the  atmosphere,  and  even 
on  Avater  it  Avill  float  about  and  burn,  by  reason  of  some  of  its 
particles  gaining  access  to  the  air.  But  if  I  limit  the  quantity 
of  air  by  placing  a  jar  over  it,  as  I  am  iioav  doing,  you  will  soon 
find  the  camphor  will  go  out.  Well,  why  does  it  go  out?  not 
for  want  of  air,  for  there  is  plenty  of  air  remaining  in  the  jar. 
Perhaps  you  wall  be  shrewd  enough  to  say  for  Avant  of  oxygen. 

This  therefore  leads  us  to  the  inquiry  as  to  whether  oxygen 
can  do  more  than  a  certain  amount  of  work.  The  oxygen 
there  {Jig.  4.)  cannot  go  on  burning  an  unlimited  quantity  of 
candle,  for  that  has  gone  out,  as  you  see ;  and  its  amount  of 
chemical  attraction  or  affinity  is  just  as  strikingly  limited;  it 
can  no  more  be  fallen  short  of  or  exceeded  than  can  the  attrac¬ 
tion  of  gra Agitation.  You  might  as  soon  attempt  to  destroy 
gravitation,  or  Aveight,  or  all  things  that  exist,  as  to  destroy  the 
exact  amount  of  force  exerted  by  this  oxygen.  And  when  I 
pointed  out  to  you  that  8  by  Aveight  of  oxygen  to  1  by  Aveight  of 
hydrogen  Avent  to  form  Avater,  I  meant  this,  that  neither  of  them 
Avould  combine  in  different  proportions  Avith  the  other,  for  you 
cannot  get  10  of  hydrogen  to  combine  Avith  6  of  oxygen,  or  10 
of  oxygen  to  combine  Avith  6  of  hydrogen — it  must  be  8  of 
oxygen  and  1  of  hydrogen.  Noav  suppose  I  limit  the  action  in  this 
Avay ;  this  piece  of  cotton-AVOol  burns,  as  you  see,  very  Avell  in  the 
atmosphere;  and  I  have  known  of  cases  of  cotton-mills  being 
fired,  as  if  Avith  gunpoAvder,  through  the  very  finely  divided 
particles  of  cotton  being  diffused  through  the  atmosphere  in  the 
mill,  when  it  has  sometimes  happened  that  a  flame  has  caught 
these  raised  particles,  and  it  has  run  from  one  end  of  the  mill  to 
the  other  and  bloAArn  it  up.  That  then  is  on  account  of  the 
affinity  Avhich  the  cotton  has  for  the  oxygen  ;  but  suppose  I  set 
fire  to  this  piece  of  cotton  which  is  rolled  up  tightly;  it  does 
not  go  on  burning,  because  I  have  limited  the  supply  of  oxygen, 
and  the  inside  is  prevented  from  having  access  to  the  oxygen, 
just  as  it  Avas  in  the  case  of  the  lead  by  the  oxide.  But  here  is 


some  cotton  Avhich  has  been  imbued  Avith  oxygen  in  a  certain 
manner.  I  need  not  trouble  you  iioav  Avith  the  Avay  it  is 
prepared;  it  is  called  gun-cotton.  See  hoAV  that  burns  [setting 
fire  to  a  piece]  ;  it  is  very  different  from  the  other,  because 
the  oxygen  that  must  be  present  in  its  proper  amount  is 
put  there  beforehand.  And  I  have  here  some  pieces  of  paper 
Avhich  are  prepared  like  the  gun-cotton,  and  imbued  Avith 
bodies  containing  oxygen.  Here  is  some  Avhich  has  been  soaked 
in  nitrate  of  strontia  —  you  will  see  the  beautiful  red  colour 
of  its  flame ;  and  here  is  another  Avhich  I  think  contains  baryta, 
which  gives  that  fine  green  light ;  and  I  have  here  some  more 
Avhich  has  been  soaked  in  nitrate  of  copper, — it  does  not  burn  quite 
so  brightly,  but  still  very  beautifully.  In  all  these  cases  the 
combustion  goes  on  independent  of  the  oxygen  of  the  atmosphere. 
And  here  we  have  some  gunpowder  put  into  a  case,  in  order  to 
show  that  it  is  capable  of  burning  under  Avater.  You  knoAv  that  Ave 
put  it  into  a  gun,  shutting  off  the  atmosphere,  Avith  shot,  and 
yet  the  oxygen  which  it  contains  supplies  the  particles  Avith 
that  Avithout,  Avhich  chemical  action  could  not  proceed.  Noav 
I  have  a  vessel  of  Avater  here,  and  am  going  to  make  the  experi¬ 
ment  of  putting  this  fuse  under  the  Avater,  and  you  Avill  see 
Avhether  that  Avater  can  extinguish  it ;  here  it  is  burning  out  of 
the  water,  and  there  it  is  burning  under  the  water,  and  so  it  Avill 
continue  until  exhausted,  and  all  by  reason  of  the  requisite 
amount  of  oxygen  being  contained  Avithin  the  substance.  It  is 
by  this  kind  of  attraction  of  the  different  particles  one  to  the 
other  that  Ave  are  enabled  to  trace  the  laAvs  of  chemical  affinity, 
and  the  Avonderful  variety  of  the  exertions  of  these  laws. 

Noav  I  Avant  you  to  observe  that  one  great  exertion  of  this 
power  Avhich  is  knoAvn  as  chemical  affinity  is  to  produce  heat 
and  light ;  you  know  as  a  matter  of  fact,  no  doubt,  that  Avhen 
bodies  burn  they  give  out  heat,  but  it  is  a  curious  thing  that 
this  heat  does  not  continue — the  heat  goes  aAvay  as  soon  as  the 
action  stops,  and  you  see  by  that  that  it  depends  upon  the  action 
during  the  time  it  is  going  on.  That  is  not  so  Avith  graAutation  ; 
this  force  is  continuous,  and  is  just  as  effective  in  making  that 
lead  press  on  the  table  as  it  Avas  AArhen  it  first  fell  there.  Nothing 
occurs  there  which  disappears  when  the  action  of  falling  is 
over ;  the  pressure  is  upon  the  table,  and  will  remain  there  until 
the  lead  is  removed ;  Avliereas,  in  the  action  of  chemical 
affinity  to  gn^e  "light  and  heat,  they  go  aAvay  immediately  the 
action  is  over.  This  lamp  seems  to  evolve  heat  and  light  con¬ 
tinuously,  but  it  is  OAving  to  a  constant  stream  of  air  coming  into 
it  on  all  sides,  and  this  AArork  of  producing  light  and  heat  by 
chemical  affinity  will  subside  as  soon  as  the  stream  of  air  is  in¬ 
terrupted.  What  then  is  this  curious  condition  of  heat?  Why  it 
is  the  evolution  of  another  poAver  of  matter,  of  a  poAver  neAv  to 
us,  and  which  Ave  must  uoav  consider  as  if  Avere  the  Arery  first  time 
it  Avas  brought  under  our  notice.  What  is  heat?  We  recognise 
heat  by  its  poAver  of  liquefying  solid  bodies  and  vapourising 
liquid  bodies,  by  its  poAver  of  setting  chemical  affinity  going 
and  very  often  overcoming  it.  Then  Iioav  do  Ave  obtain  heat  ? 
We  obtain  it  in  various  ways;  most  abundantly  by  means 
of  the  chemical  affinity  Ave  have  just  before  been  speaking 
about,  but  we  can  also  obtain  it  in  many  other  wrays.  Friction 
Avill  produce  heat.  The  Indians  rub  pieces  of  Avood  together 
until  they  get  them  hot  enough  to  take  fire,  and  such  things 
have  been  known  as  two  branches  of  a  tree  nibbing 
together  so  hard  as  to  set  the  tree  on  fire.  I  do  not 
suppose  I  shall  set  these  tAvo  pieces  of  Avood  on  fire 
by  friction ;  but  I  can  readily  produce  heat  enough 
to  ignite  some  phosphorus.  [The  Lecturer  here  rubbed 
tAvo  pieces  of  cedar  Avood  strongly  against  each  other 
for  a  minute,  and  then  placed  on  them  a  piece  of 
phosphorus,  which  immediately  took  fire.]  And  if 
you  take  a  smooth  metal  button  stuck  on  a  cork,  and 
rub  it  on  a  piece  of  soft  deal  wood,  you  Avill  make  it 
so  hot  as  to  scorch  Avood  and  paper,  and  burn  a  match. 

I  am  now  going  to  show  you  that  Ave  can  obtain 
beat  not  by  chemical  affinity  alone,  but  by  the  pres¬ 
sure  of  air.  Suppose  I  take  a  pellet  of  cotton  and 
moisten  it  Avith  a  little  ether,  and  put  it  into  a  glass 
tube  {fig.  5.),  and  then  take  a  piston  and  press  it 
down  suddenly,  I  expect  I  shall  be  able  to  burn  a 
little  of  that  ether  in  the  vessel.  It  wants  a  sudden¬ 
ness  of  pressure,  or  Ave  shall  not  do  what  Ave  require. 
[The  piston  Avas  forcibly  pressed  doAvn,  Avhen  a  flame 
due  to  the  combustion  of  the  ether  was  visible  in  the 
loAver  part  of  the  syringe.]  All  Ave  Avant  is  to  get  a  little  ether 
in  vapour,  and  give  fresh  air  each  time,  and  so  Ave  may  go  on 
again  and  again  getting  heat  enough  by  the  compression  of  air 
to  fire  the  vapour  of  ether. 


Fig.  5. 
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This  then,  I  think,  will  be  enough,  accompanied  with  all  you 
have  previously  seen,  to  show  you  Iioav  we  procure  heat.  And 
now  for  the  effects  of  this  power.  We  need  not  consider  many  of 
them  on  the  present  occasion,  because  when  you  have  seen  its 
power  of  changing  ice  into  water  and  water  into  steauj,  you 
have  seen  the  two  principal  results  of  the  application  of  heat.  I 
want  you  now  to  see  how  it  expands  all  bodies — all  bodies  but 
one,  and  that  under  limited  circumstances.  Mr.  Anderson  will 
hold  a  lamp  under  that  retort,  and  you  will  see  the  moment  he 
does  so  that  the  air  will  issue 
abundantly  from  the  neck 
which  is  under  water,  be¬ 
cause  the  heat  which  he  ap¬ 
plies  to  the  air  causes  it  to 
expand.  And  here  is  a  brass 
rod  {fig.  6.)  which  goes 
through  that  hole  and  also 
fits  accurately  into  this 
gauge;  but  if  I  make  it 
warm  with  this  spirit-lamp 
it  will  only  go  in  the  gauge 
or  through,  the  hole  with 
difficulty ;  and  if  I  were  to 
put  it  into  boiling  water  it  would  not  go  through  at  all.  Again ;  as 
soon  as  the  heat  leaves  bodies  they  collapse ;  see  how  the  air  is 
contracting  in  the  vessel  now  Mr.  Anderson  has  taken  away 
his  lamp  :  the  stem  of  it  is  filling  with  water.  And  notice  now 
that  although  I  cannot  get  the  tube  through  this  hole  or  into 
the  gauge,  the  moment  1  cool  it  by  dipping  it  into  water,  it  goes 
through  with  perfect  facility,  so  that  you  see  we  have  a  perfect 
proof  of  this  power  of  heat  to  contract  and  expand  bodies. 

(The  fifth  Lecture,  on  Magnetism  and  Electricity,  will  he  given  in  our  next.) 


Fig.  6. 
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SOCIETY  OP  ARTS,  Wednesday,  Jan.  18. 

Dr.  Angus  Smith  read  a  paper  at  the  Society  of  Arts  en¬ 
titled  Science  in  oar  Courts  of  Law.  The  communication 
was  very  long,  but  we  will  endeavour  to  give  our  readers 
some  idea  of  Dr.  Smith’s  views.  The  doctor  thinks  that 
while  the  position  of  science  is  universally  recognised,  the 
position  of  the  scientific  man  is  not.  He  has  no  status  in  a 
court  of  law,  but  is  allowed  to  appear  under  the  vague  name 
of  a  witness ;  and  as  such  is  liable  to  he  cross-examined  by 
an  advocate,  who  is  anxious  to  turn  the  evidence  to  the  ad¬ 
vantage  of  his  client  —  a  course  which  does  not  always  tend 
to  the  elicitation  of  truth.  But  it  is  not  right  that  the 
scientific  man  should  act  as  advocate.  He  ought  to  be  a 
student  of  nature,  who  loves  whatever  nature  says  in  the 
most  disinterested  manner.  If  he  becomes  an  advocate  he  is 
removed  from  his  sphere,  and  the  very  ideal  of  his  character 
is  destroyed.  Nor  is  he  exactly  fitted  to  be  a  judge.  There 
is  no  trial  in  a  eourt  purely  scientific.  Individual  and  social 
rights  are  always  involved,  and  it  does  not  belong  to  a 
“  scientist’s”  province  to  see  the  social  bearings  of  a  case.  _  He 
is  equally  unfitted  to  act  in  the  capacity  of  judge  and  jury 
united.  All  law  has  a  tendency  to  pedantry,  that  is,  a  belief 
in  its  absolute  perfection  forgetful  of  numerous  antagonistic 
possibilities  for  which  a  wider  observation  willingly  makes 
allowance.  The  jury  represents  this  wider  observation  of 
the  untrammelled  human  spirit ;  and  the  number  is  twelve  or 
more  instead  of  one,  because  the  operations  of  the  individual 
spirit  are  uncertain  ;  of  the  average  man  nearly  certain.  It 
represents  also  the  absence  of  pedantry  or  the  exaggeration 
of  the  law,  by  the  absence  of  legal  knowledge.  If  we  put 
scientific  inquirers  in  their  place  we  increase  the  pedantry 
by  adding  physical  to  social  law.  Besides  this  it  is  against 
the  principles  of  the  country  to  give  any  class  of  men  uncon¬ 
trolled  authority.  Nor  is  Dr.  Smith  in  favour  of  commis¬ 
sions  recommendatory.  The  power  of  a  scientific  commis¬ 
sion  reporting  without  being  cross  examined  must  be  invin¬ 
cible,  and  consequently  a  jury  would  cease  to  be  of  value. 
We  must  have  all  the  aid  of  intellect  and  science,  but  we 
refuse  its  despotism  and  oppression.  When  both  sides  are 
heard  the  juryman  has  the  advantage  of  both  arguments; 


when  clear  he  becomes  convinced;  when  uncertain  he  has 
abundant  reason  for  reposing  on  his  perceptions  or  instincts. 
A  jury  of  experts,  the  doctor  thinks,  would  introduce  too  much 
law  and  leave  out  mutual  considerations  —  would  increase 
formal  law  and  diminish  instinct  —  would  enlarge  the  head 
of  the  court  and  leave  no  room  for  its  heart.  Reviewing  the 
position  of  the  scientist  as  witness  at  great  length,  the  lec¬ 
turer  advocated  the  admission  of  written  scientific  evidence 
upon  which  the  witness  may  be  examined  and  cross-examined 
if  necessary.  We  gain  by  this  means  a  clear  and  full  state¬ 
ment  which  will  not  be  stopped  conveniently  at  every  dan¬ 
gerous  spot,  but  will  either  tell  the  truth,  the  whole  truth, 
and  nothing  but  the  truth,  or  leave  the  witness  to  take  his 
chance  of  receiving  the  character  of  a  perjurer.  The  lec¬ 
turer  concluded  as  follows : 

“  This  lecture  has  been  in  favour  of  giving  the  scientific  man 
an  independent  position  in  a  court  of  law.  He  becomes  a 
court  of  appeal  in  himself,  used  equally  by  both  plaintiff,  defen¬ 
dant,  and  judge.  On  the  one  side,  the  plaintiff  has  the  advan¬ 
tage  of  his  knowledge  and  opinion,  having  made  him  well 
acquainted  with  the  case,  and  been  instructed  in  all  its  relations 
to  science.  The  same  advantage  is  given  to  the  defendant,  whilst 
an  adviser,  able  by  his  education  to  encounter  that  class  of  rea¬ 
soning,  is  given  to  the  judge.  Scientific  men  are  bound  together 
by  mutual  beliefs  in  a  stronger  manner  than  the  community  at 
large,  and  if  put  into  this  honourable  and  independent  position, 
they  will  act  according  to  their  knowledge  and  character,  and 
cease  much  unnecessary  contradiction  and  opposition.  Being 
bound  to  speak  the  truth,  the  whole  truth,  and  nothing  but  the 
truth,  they  will  feel  in  honour  bound  to  do  so  when  an  opportunity 
offers.  This  opportunity  rarely  occurs  in  the  present  confusion. 

My  belief  is,  that  no  class  of  men  will  so  fully  agree  with  each 
other  as  the  scientific,  if  not  kept  separate  by  the  present  cor¬ 
rupting  system,  and  no  class  will  spread  a  more  beneficial  in¬ 
fluence  over  society  if  not  contemptuously  compelled  to  herd 
with  thieves  And  scoundrels  in  a  witness  box.  Perhaps  this  ex¬ 
pression  is  too  strong,  but  it  has  a  side  of  truth ;  and  I  have  seen 
barristers  speaking  to  a  scientific  witness  in  a  box  in  such  a  way 
as  to  show  that  a  witness  was  to  them  always  an  inferior  person¬ 
age.  This  too  happens  even  in  cases  where  the  word  of  the 
scientific  man  must  of  necessity  decide  the  whole  case,  and  where 
the  duty  of  the  barrister  is  a  mere  simple  formality. 

I  think  a  scientific  man  may  well  claim  for  himself  such  an 
exemption  from  insult.  You  may  say  that  his  own  character 
and  bearing  ought  to  command  respect,  but  there  are  few  men,  if 
any,  in  this  world  J  whose  treatment  by  others  is  entirely  unaf¬ 
fected  by  position. 

We  have  now  gone  through  the  main  points  to  be  discussed 
according  to  this  view  of  the  case,  and  concluded  that :  — 

ist.  The  scientific  man  shall  not  take  the  place  of  judge;  the 
study  of  physical  science  does  not  fit  a  man  for  that  office. 

2nd.  He  shall  not  take  the  place  of  a  jury, because  the  jury  re¬ 
presents  the  instincts  and  impulses  of  intelligent  freemen  acting 
out  the  common  sense  of  the  community,  an  element  essentially 
distinct  from  any  physical  science. 

3rd.  He  shall  not  act  as  a  plenipotentiary  commission,  absorb¬ 
ing  judge  and  jury,  for  the  above  reasons. 

4th.  He  shall  not  act  as  a  recommending  commissson,  as  such 
is  apt  to  become  too  powerful,  and  really  does  become  so  in  prac¬ 
tice.  Nos.  3  and  4  are  plans  of  despotic  states. 

5th.  He  shall  not  act  as  advocate,  because  he  represents  fixed 
j  law,  not  the  interests  of  individuals. 

6th.  If  he  acts  as  witness  he  must  be  allowed  to  express  his 
'  opinion  independently  of  the  advocate,  or  the  plaintiff'  and  defen- 
j  dant.  Put  upon  his  own  honour,  he  will  be  able  and  willing  to 
speak  the  truth,  the  whole  truth,  and  nothing  but  the  truth, 
j  which  is  now  not  permitted  him. 

!  7th.  He  shall  assist  the  judge  in  examining  scientific  witnesses, 
or  obtaining  scientific  evidence  as  assessor. 

8  th.  That  instead  of  witness  he  may  appear  in  his  own  cha¬ 
racter  of  scientific  man,  whose  evidence  is  different  from  ordi¬ 
nary  witnesses,  and  whose  position  is  capable  of  being  made,  to  a 
great  extent,  independent  of  the  parties  in  the  suit.  This  allies 
itself  with  No.  6. 

The  Remedies  Proposed. — ist.  To  have  a  scientific  assessor  on 
the  bench  beside  the  judge,  who  shall  examine  the  Avitnesses,  if 
needful,  and  Avho  shall  advise  the  judge.  That  this  assessor  shall 
be  appointed  by  the  croAvn.  lie  shall  not  be  questioned  as  a 
j  witness,  but  sit  as  assistant  judge. 

2nd.  That  a  position  be  given  to  the  scientific  man  indepen- 
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dent  of  the  barrister.  I  am  not  a  lawyer,  and  do  not  pretend  to 
adjust  the  mode  of  doing  this,  but  I  believe  it  is  essential,  and 
must  be  done  sooner  or  later. 

3rd.  That  scientific  men  giving  evidence  on  scientific  points 
shall  be  allowed  to  deliver  their  examinations  in  writing.  The 
reading  and  elucidation  to  be  controlled  by  the  judge,  examina¬ 
tion  and  cross-examination  by  the  barrister  to  follow.  The  sub¬ 
ject  is  now  arranged  ready  for  your  examination.  It  may  be 
viewed  in  many  ways — indignantly,  humorously,  and  comically. 
1  have  endeavoured  to  view  it  calmly.  The  purely  legal  view 
must  be  left  to  the  legal  profession.  Minute  particulars  and  the 
practice  of  foreign  states  are  necessarily  left  out.” 

Another  suggestion,  from  the  pen  of  Mr.  Wentworth  L. 
Scott,  appears  in  the  Journal  of  the  Society  of  Arts.  Com¬ 
menting  on  the  above  paper,  the  writer  continues  : 

44  Were  these  several  suggestions  carried  out  something  would 
yet  remain  to  be  done,  for  it  must  be  remembered  that  a  scienti¬ 
fic  jury  is  not  to  be  thought  of,  and  one  composed  of  ordinary 
individuals  is  somewhat  apt  to  forget  (as  being  partly  beyond 
its  comprehension)  in  consultation  various  scientific  points  that 
have  been  impressed  upon  it  while  in  court,  or,  at  least,  does  not 
accord  to  them  their  full  moral  power.  A  veiy  glaring  instance 
of  this  was  exhibited  in  the  late  trial  of  Dr.  Smethurst,  for  (in 
the  opinion  now,  I  believe,  of  the  country  at  large)  if  due  weight 
had  been  given  to  the  chemical  and  medical  evidence,  and  the 
same  had  been  properly  considered,  the  verdict  would  have  been 
different.  Now,  I  would  humbly  suggest,  for  the  consideration 
of  those  who  are  interested  in  the  subject,  that  this  defect  might 
be  remedied  in  one  of  the  two  following  ways,  viz.  either  (in  all 
cases  likely  to  require  the  same)  by  appointing  as  one  of  the 
jurors  a  scientific  man,  capable  of  giving  to  the  said  points  their 
real  and  just  value,  and  of  explaining  the  same  to  his  colleagues, 
or  by  allowing  such  a  person  to  have  access  to  the  jurors,  who 
may  gain  from  him  the  information  they  require,  while  he  is 
restricted  to  the  simple  answering  of  queries,  without  referring 
to  his  personal  opinions  on  the  case.  Furthermore,  ....  I  should 
be  inclined  to  suggest  that  a  special  committee  be  formed  .... 
for  the  purpose  of  more  fully  considering  the  subject  of  ‘  Science 
in  our  Courts  of  Law,’  and  that  the  barrister,  the  chemist,  and 
the  physiologist  be  equally  represented  amongst  its  members. 
The  functions  of  such  a  committee  would  be  various  and  im¬ 
portant;  some  of  the  most  prominent  would  be  to  consider  and 
digest  the  whole  subject  in  its  legal  bearings  as  it  now  stands; 
to  point  out  in  detail  the  defects  of  the  present  system,  and  the 
manner  in  which  these  might  be  most  readily  and  conveniently 
done  away  with ;  to  consider  carefully  the  various  methods  of 
detecting  poisons  and  adulterations  now  usually  employed,  noting 
the  practical  desiderata  apparent  therein ;  and,  finally,  to  draw 
up  a  comprehensive  report  on  the  whole,  calculated  to  serve  as  a 
basis  for  a  parliamentary  bill  for  amending  the  position  of 
4  science  in  our  courts  of  law,’  to  be  brought  before  both  houses.” 
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Professor  Brodie,  F.ll.S.  President,  in  the  Chair. 


A  fter  the  routine  business  had  been  disposed  of 

The  Chairman  stated  that  that  evening  being  devoted 
to  metallurgical  chemistry,  he  would  call  upon  Mr.  War¬ 
rington  to  read  his  paper  On  Refining  Gold,  when  alloyed  with 
Tin  or  Antimony,  so  as  to  render  it  fit  for  the  purposes  of  Coinage. 
In  1857  Mr.  Warrington  was  called  upon  to  analyse  a  spe¬ 
cimen  of  Australian  bar  gold,  which  was  said  to  have  been 
obtained  by  the  quartz  crushing  process.  Outside  it  had 
the  appearance  of  a  golden  hue,  perhaps  a  little  paler  than 
usual ;  but  when  it  was  broken  the  fractured  surfaces  were 
seen  to  have  a  crystalline  structure  of  a  greyish-yellow 
colour.  It  was  very  brittle,  and  was  found  to  have  the 
following  composition  : — 


Gold 

Silver 

Tin 

Copper 
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Many  bars  of  the  same  kind  had  arrived,  and  had  given  a 
good  deal  of  trouble  to  the  refiners  and  also  to  the  Mint ; 


and  47,000  ounces  had  been  returned  to  the  Bank  of  England 
as  unfit  for  the  purposes  of  coinage. 

Another  specimen  which  Mr.  Warrington  received,  having 
much  the  same  appearances  and  being  just  as  brittle,  yielded 
on  analysis : — 


Gold  . 
Silver 
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Tin  "  . 
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It  is  evident  that  the  presence  of  these  alloying  metals  would 
not  be  discovered  in  the  ordinary  mode  of  assay  by  cupella- 
tion  and  quartation,  inasmuch  as  they  would  be  oxidised 
and  carried  into  the  cupel  with  the  lead  ;  and  therefore, 
from  the  brittleness  of  the  alloy,  the  subsequent  operation  of 
rolling  would  be  impossible. 

A  question  arose  as  to  the  origin  of  these  metals  :  whether 
they  were  found  associated  with  the  gold,  or  whether  they 
were  introduced  during  the  melting  process.  Gold  and 
oxide  of  tin  are  found  associated  in  stream  works  both  in 
Ceylon  and  Cornwall,  and  a  good  deal  of  stream  tin  is 
brought  from  Australia.  The  presence  of  tin,  therefore, 
might  be  anticipated ;  but  how  was  the  antimony  in  the 
second  specimen  to  be  accounted  for  ?  Mr.  Warrington’s 
impression  was  that  it  was  introduced  during  a  rough  pro¬ 
cess  of  refining  by  sulphuret  of  antimony,  and  that  for  want 
of  proper  management  the  operation  had  not  been  perfectly 
j  carried  out. 

]  The  use  of  sulphuret  of  antimony  in  refining  is  well 
j  known,  and  it  will  suffice  to  say,  that  if  successfully  applied 
I  it  converts  the  iron,  zinc,  tin,  &c.  with  some  of  the  silver, 

!  into  sulphurets,  which  float  on  the  surface  of  the  gold.  Some 
j  of  the  antimony,  however,  allo}*s  with  the  gold,  and  must  be 
removed  by  a  second  operation. 

To  find  an  inexpensive  method  of  removing  these  alloying 
i  metals  without  a  loss  of  gold  required  some  consideration, 
j  inasmuch  as  it  must  be  accomplished  by  a  process  of  oxida- 
tion ;  and  yet  it  was  necessary  that  the  oxidising  agent 
|  should  be  applied  to  the  gold  while  in  a  fluid  state,  and 
j  moreover,  that  it  should  not  part  with  its  oxygen  simply  by 
!  the  heat  to  which  it  would  be  submitted.  The  use  of  nitrate 
of  potash  had  failed,  and  therefore  Mr.  Warrington  resorted 
to  the  employment  of  metallic  oxides  having  a  weaker  affi¬ 
nity  for  oxygen  at  high  temperatures  than  the  metals  it  was 
necessary  to  remove  from  the  gold. 

After  a  few  experiments  Mr.  Warrington  determined  on 
the  process  which  he  now  laid  before  the  Society.  It  con- 
!  sists  in  employing  about  ten  per  cent  of  oxide  of  copper,  and 
!  a  small  quantity  of  borax,  which  with  the  alloyed  gold  must 
|  be  kept  in  a  well-fused  state  for  half  an  hour.  The  result  is 
a  perfectly  malleable  gold  containing  a  small  per  centage  of 
j  copper  and  well  fitted  for  the  purpose  of  coinage.  The 
I  amount  of  oxide  of  copper  used  must  depend  on  the  amount 
j  of  oxidable  metals  to  be  removed  ;  but  from  the  specimens 
Mr.  Warrington  examined  he  thinks  the  proportion  need 
never  exceed  ten  per  cent.  Oxide  of  manganese  might  be 
used,  but  oxide  of  copper  has  many  advantages  over  it.  So 
!  prepared  the  resulting  gold  will  always  be  better  than  stan- 
i  dard  gold,  unless  the  baser  metals  are  present  in  large  pro- 
i  portion. 

The  solution  of  the  above  Specimens  in  aqua  regia  depo¬ 
sited  beautiful  crystals  of  chloride  of  silver,  and  Mr.  War- 
rington  mentioned  a  curious  case  of  the  same  kind,  which 
had  been  brought  under  his  notice  by  Mr.  Scanlan.  On 
j  trying  to  obtain  the  gold  from  a  chain  of  Indian  manufacture, 

|  by  solution  in  aqua  regia,  Mr.  Scanlan  found  that  it  would 
not  dissolve.  A  little  gold  was  found  in  solution,  but  the  form 
and  size  of  the  chain  remained  unaltered.  It  had,  however, 
become  very  brittle,  and  of  a  brown  colour.  Examination  by 
the  microscope  showed  what  had  happened.  The  chain  now 
consisted  almost  entirely  of  chloride  of  silver,  beautifully 
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crystallised  on  the  surface,  and  having  a  radiating  structure 
from  the  interior  to  the  circumference.  In  some  parts  a 
fragment  of  the  original  alloy  was  found,  which  had  probably 
been  protected  from  the  action  of  the  acid  by  the  chloride  of 
silver  formed  around  it. 

In  the  discussion  which  followed,  a  Member  stated  that 
sulphuret  of  antimony  occurred  in  an  enormous  quantity  in 
the  immediate  neighbourhood  of  gold.  He  had  picked  out 
many  specimens  from  the  quartz. 

Mr.  Makin  said  he  thought  that  tin  also  might  be 
present,  and  he  thought  that  those  bodies  —  tin  and  anti¬ 
mony  —  the  latter  more  especially  - —  would  be  got  rid  of  in 
the  ordinary  refining  process.  He  thought  that  the  refining 
process  with  nitrate  of  potash  could  not  be  well  employed 
because  the  density  of  liquid  gold  would  prevent  its  complete 
action. 

Mr.  Delarue  stated  that  it  sometimes  occurred  in  their 
manufactory,  that  when  the  sweepings  of  the  floors  where 
gold  leaf  had  been  used  were  melted  up,  it  would  occasion-  j 
ally  happen  that  loose  type  got  melted  with  it.  He  had 
himself  attempted  to  remove  the  antimony  during  the  pro¬ 
cess  of  refining,  but  without  success,  and  it  appeared  to  him 
that  the  method  suggested  by  Mr.  Warrington  had  many 
things  to  recommend  it.  The  only  metal  which  was  intro¬ 
duced  into  the  alloy  by  that  plan  was  copper,  which  left  the 
gold  in  an  equally  available  form,  whether  it  was  in  excess 
of  the  amount  in  standard  gold  or  not. 

Mr.  Matthey  called  attention  to  one  point,  viz.  that  if 
the  gold  containing  antimony  were  attempted  to  be  purified 
by  the  oxide  of  copper  method,  in  plumbago  crucibles,  the 
copper  would  be  reduced  to  the  metallic  state  by  the  carbon 
in  the  crucible  instead  of  by  the  oxidation  of  the  antimony. 
He  believed  that  the  purification  might  be  effected  by  the 
use  of  sal-ammoniac  ;  if  gold,  alloyed  with  baser  metals, 
were  melted  with  sal-ammoniac,  the  gold  would  become 
quite  tough,  owing  to  the  sal-ammoniac,  during  evaporation, 
taking  away  the  other  metals.-  He  thought,  therefore,  that 
this  Avas  a  more  simple  process  than  Mr.  Warrington’s,  and 
one  more  likely  to  succeed  on  the  large  scale. 

The  Chairman  asked  whether  certain  specimens  of  zinc, 
which  were  stated  to  have  been  found  in  a  metallic  form  at 
Bendigo,  had  been  examined. 

Mr.  Phillips  said  that  he  had  received  a  parcel  of  silver 
ore  from  Australia  some  time  ago,  which  contained  several 
pieces  of  metallic  zinc.  It  was  a  question  how  they  got  there. 
He  at  first  thought  that  they  were  placed  there  on  purpose ; 
but  it  might  possibly  have  been  native  zinc  placed  there  by 
nature. 

The  Chairman  said  that  the  specimens  of  zinc  from 
Bendigo  of  which  he  had  spoken  were  so  extremely  pure 
that  he  suspected  they  were  solved,  as  he  knew  that  the  trick 
of  sowing  gold  was  commonly  resorted  to,  for  the  object  of 
raising  the  price  of  plots  of  ground. 

Mr.  Phillips  had  met  with  specimens  in  an  arborescent 
form,  very  much  resembling  arborescent  silver,  which  upon 
examination  were  found  to  be  almost  pure  zinc. 

Mr.  Warrington  in  reply  to  the  observations  of  Mr. 
Matthey,  said  that  it  was  certainly  fatal  to  any  process  of 
oxidation  to  operate  in  a  black  lead  crucible.  When  the 
melters  came  to  him,  after  making  a  first  trial  of  his  pro¬ 
posed  method,  they  said  they  had  been  quite  unsuccessful, 
and  had  not  succeeded  in  rendering  the  gold  in  the  least 
malleable.  Upon  inquiry,  he  found  that  they  had  operated 
with  the  plumbago  melting  pots  ordinarily  used  in  their 
operations,  and  which  were,  of  course,  fatal  to  any  process 
of  oxidation.  On  performing  the  operation  afterwards 
in  pots  fitted  for  oxidation  they  succeeded  perfectly  well. 
The  waste  of  gold  when  a  large  surface  is  exposed,  and 
where  by  burning  out  so  large  a  proportion  of  metal  the  gold 
is  liable  to  spurt,  was  a  very  heavy  loss  to  the  refiner  ; 
he  had  no  doubt  of  the  success  of  the  process  described  in 
his  paper,  if  properly  carried  out. 

The  Chairman,  after  expressing  the  great  obligation 
which  the  Society  was  under  to  Mr.  Warrington  for  his  valu¬ 


able  paper,  invited  Mr.  Makin  to  read  his  paper  On  certain 
sources  of  loss  of  Precious  Metals  in  some  operations  of  Assaying. 
When  making  a  large  number  of  assays  of  gold,  and  also  esti¬ 
mating  the  silver,  under  circumstances  which  required  that  an 
extraordinary  degree  of  heat  should  be  employed,  Mr.  Makin 
was  struck  with  the  great  loss  of  gold  and  silver.  Satisfied 
that  it  was  not  entirely  owing  to  “  cupel  absorption  ”  he 
examined  the  contents  of  the  iron  flue  of  the  furnace,  which 
had  only  been  used  for  the  cupellation  of  gold  assays,  to  see 
if  any  of  the  precious  metals  had  been  volatilised.  Under 
the  microscope  the  apparently  carbonaceous  matter  from  the 
flue  showed  yellow  masses  of  oxide  of  lead,  nodules  of  sub¬ 
oxide  of  copper,  and  minute  grains  of  silver  mixed  with 
carbonised  matter  containing  small  grains  of  unburnt  fuel. 
On  analysis  the  metallic  matters  present  were  found  to  be 
oxide  of  lead  mixed  with  small  portions  of  gold,  silver,  and 
oxide  of  copper.  The  metals  were  extracted  by  lead  in  the 
usual  way,  and  the  button  obtained  by  scorification  was 
subjected  to  cupellation.  The  gold  and  silver  were  then 
parted,  and  the  proportions  of  each  in  1 000  grains  Avere  found 
to  be  :  — 

Gold  ......  0-087 

Sihrer  ......  0-763 

Another  source  of  loss  occurs  in  parting  operations  and 
refining  on  the  large  scale,  from  the  solution  of  gold  in  nitric 
acid,  even  Avhen  it  is  quite  free  from  hydrochloric  acid,  in 
consequence  of  the  formation  of  nitrous  acid.  Mr.  Field,  the 
Queen’s  assay  master,  had  a  bottle  which  Avas  thickly  coated 
Avith  gold  deposited  from  nitric  acid  Avhich  had  been 
used  in  parting  operations.  Sir  John  Herschel  thought 
that  the  gold  might  have  been  suspended  in  the  acid  ;  but 
the  fact  that  the  bottle  was  pear-shaped,  and  was  uniformly 
coated  Avith  the  metal,  proved  that  it  must  have  separated 
from  a  solution.  To  ascertain  the  amount  of  loss  from  this 
source  in  ordinary  assay  operations,  Mr.  Makin  took  four 
specimens  of  pure  gold  accurately  weighed,  added  the  usual 
proportions  of  fine  silver  and  lead,  and  then  cupelled  them. 
The  resulting  buttons  Avere  rolled,  coiled,  and  parted  with 
nitric  acid,  the  cornets  being  boiled  in  two  acids  of  different 
strengths  a  different  number  of  times.  Calling  the  Aveighings 
before  the  operation  1000,  the  results  Avere  as  follows : — ■ 


1.  Boiled  in  acid  tAvice  ....  999*6 

2.  ,,  3  times ....  999-2 

3.  „  4  times ....  998-7 

4.  „  5  times .  997'9 

The  loss  is  thus  seen  to  increase  as  the  boilings  are  mul¬ 
tiplied. 

When  silver  is  present  in  large  quantity,  Mr.  Makin  be¬ 
lieves  that  the  solvent  action  of  nitrous  acid  is  restrained  by 
electrical  action,  the  gold  becoming  the  negative  and  the 
silver  the  positive  pole  of  a  circuit ;  but  as  the  silver  is  re¬ 
moved,  the  solution  of  the  gold  goes  on  more  rapidly.  The 
cause  of  the  evolution  of  nitrous  acid  is  evident  as  long  as 


there  is  any  silver  present,  and  it  often  results  from  the  use 
of  charcoal  to  prevent  “  bumping.”  When  charcoal  is 
thoroughly  carbonised,  it  does  not  materially  affect  the 
acid ;  but  if  it  contain  woody  matter,  nitrous  acid  is  sure  to 
be  set  free.  Mr.  Makin  has  given  up  the  use  of  charcoal  on 
this  account. 

The  commercial  importance  of  this  subject  will  be  ad¬ 
mitted,  when  we  remember  the  enormous  value  of  the  metals 
dealt  with  in  this  country,  and  that  the  question  of  profit 
and  loss  in  commercial  transactions  Avith  them  are  almost 
entirely  in  the  hands  of  the  assayer.  A  knowledge  of  these 
frets  may  also  serve  to  account  for  some  of  the  discrepancies 
between  assayers. 

The  Chairman  stated  that  Mr.  Makin  had  very  much 
underrated  the  value  of  his  paper  in  a  commercial  point  of 
view.  It  was  well  known  when  platinum  was  alloyed  Avith 
silver  it  Avas  readily  dissolved  by  nitric  acid,  and  the  same 
thing  might  therefore  take  place  Avith  gold. 

Mr.  Makin  thought  that  the  solution  of  the  gold  AA-as  due 
to  nitrous  acid,  because  the  effect  seemed  to  be  increased  as 
the  silver  decreased. 
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A  Member  thought  that  the  fact  of  the  volatilisation  of 
of  gold  and  its  deposition  in  the  chimney  of  the  furnace  was 
very  important.  In  great  smelting  works,  where  the  flues  are 
carried  up  for  several  miles  among  the  mountains,  large 
deposits  of  metals  are  found  in  them. 

The  Chairman  recollected  some  lead  works  which  had 
that  description  of  flue,  and  he  was  told  as  a  fact  that  the 
whole  profit  of  the  works  was  said  to  lie  in  the  metal  so 
recovered  in  the  flues. 

Mr.  Phillips  asked  Mr.  Makin  whether  he  had  taken 
any  notice  of  the  absorption  of  the  metal  by  the  cupel,  which 
sometimes  amounted  to  from  5  to  10  per  cent.,  a  matter  of 
very  great  importance  in  assaying.  Being  connected  with 
some  silver  assaying  works  this  subject  had  frequently  been 
brought  under  his  notice,  and  he  found  that  the  cupel  ab¬ 
sorption  sometimes  amounted  to  as  much  as  1 1  per  cent.  Of 
course  a  great  deal  would  depend  on  the  shape  of  the  cupel. 

Mr.  Makin  said  that  the  absorption  by  the  cupel  was  a 
fact  so  well  known  that  he  did  not  think  it  necessary  to 
mention  it.  He  was  very  careful  on  this  point,  so  much  so, 
that  he  had  all  his  cupels  made  by  the  same  hand,  in  order 
that  he  might  have  as  little  difference  of  absorption  as  pos¬ 
sible,  and  this  was  estimated  and  allowed  for  by  calculation  ; 
but  even  then  it  varied  sometimes. 

The  Chairman  asked  whether  Mr.  Makin  had  made  any 
experiments  with  a  view'  to  see  whether  nitrous  acid  effected 
the  solution  of  gold  when  other  foreign  metals  beside  silver 
were  present. 

Mr.  Makin  said  he  had  not  at  present. 

[Owing  to  the  length  to  which  our  report  extends  we  are 
compelled  to  defer  the  notice  of  Mr.  Field’s  communication 
till  next  week.— -Ed.] 


NOTICES  OF  BOOKS,  PATENTS,  &c. 


Improved  Method  of  obtaining  the  Metallic  Particles  contained 
in  Fumes  or  Vapours  from  Lead  and  other  Smelting  Works. 
Alfred  Courage* 

Mr.  Courage  introduces  steam  into  the  flue  or  flues  com¬ 
municating  with  the  various  furnaces,  which,  mixing  with 
the  fumes,  causes  the  deposit  therefrom  of  the  metallic 
particles  contained  therein  or  therewith.  He  claims  the 
introduction  of  steam  into  the  flues,  and  the  placing  of  tanks 
in  them  to  utilise  the  waste  heat  in  generating  the  steam. 


Improvements  in  producing  Figures  or  Representations  upon 
Glass.  James  Napier. 

Mr.  Napier  takes  a  print,  lithograph,  or  engraving,  or  design, 
drawn  by  hand  with  printer’s  ink,  and  fixes  the  printed  surface 
to  the  glass  by  means  of  ordinary  paste,  with  great  care  to 
exclude  the  air.  When  perfectly  dry,  he  applies  to  the  paper 
liquid  hydrofluoric  acid,  specific  gravity  1*14.  for  about  three 
minutes,  after  which  he  washes  off  the  paper,  and  the  figure 
or  representation  is  found  on  the  glass.  Of  course  the 
printer’s  ink  protects  the  glass  from  the  action  of  the  acid. 
Mr.  Napier  prefers  to  have  the  glass  finely  ground,  enamelled 
or  veneered,  before  he  applies  his  process,  when  the  picture 
stands  out  in  relief.  If  the  veneer  or  enamel  is  coloured,  of 
course  the  picture  remains  coloured,  and  the  body  of  the 
glass  is  white.  Very  pretty  effects  may  no  doubt  be  pro¬ 
duced  in  this  way. 


Improvements  in  the  purification  of  Coal  Gas. 

John  Leigh. 

Mr.  Leigh’s  invention  consists  in  the  application  of 
causticised  or  partially  causticised  gas  water  or  ammonia 
water  to  the  purification  of  coal  gas  or  cannel  gas  in  order 
to  remove  from  the  gas  not  only  the  salts  of  ammonia  exist¬ 
ing  therein,  but  also  the  carbonic  acid,  sulphuretted  hydrogen 
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sulphocyanic  acid,  hydrocyanic  acid,  & c.  which  may  exist 
also  in  the  impure  gas.  He  gets  his  causticised  gas  or 
ammonia  water  by  mixing  these  liquids  with  slaked  lime 
and  agitating  the  mixture  for  a  considerable  time.  When 
the  lime  is  deposited,  the  clear  solution  is  run  off,  and  pumped 
to  the  top  of  a  washing  tower,  where  it  is  made  to  fall  in  a 
shower  or  spray  upon  a  number  of  shelves  covered  with 
brickbats  or  other  material  exposing  extent  of  surface 
through  which  the  gas  which  enters  at  the  bottom  is  made  to 
pass.  The  gas,  says  the  inventor,  being  brought  into  contact 
with  the  causticised  ammonia  water,  imparts  to  it  not  only 
the  salts  of  ammonia  which  it  contains,  but  also  the  carbonic 
acid,  sulphuretted  hydrogen,  sulphocyanic,  and  hydrocyanic 
or  other  acids  which  may  exist  in  gas  as  impurities.  But  as 
some  portion  of  the  salts  of  ammonia  may  be  carried  forward, 
these  may  be  removed  by  passing  the  gas  terminally  through 
one  or  more  purifiers  containing  layers  of  any  one  of  the 
numerous  substances  capable  of  removing  the  salts  of  am¬ 
monia.  The  inventor  desires  it  to  be  distinctly  understood, 
that  he  claims  nothing  but  the  use  of  causticised  or  partially 
causticised  gas  water  or  ammonia  water  for  the  purification 
of  coal  or  cannel  gas. 


CORRESPONDENCE. 

Druggist’s  Labels. 

To  the  Editor  of  the  Chemical  News. 

Sir, —  Your  correspondent  Cui  Bono  (p.  71)  inquires  the 
use  of  Latin  labels.  I  beg  to  answer:  1,  That  they  secure 
intelligence,  and  preparatory  education  in  chemists  and 
druggists  who  dispense  the  medicines  so  named.  2,  That 
they  keep  up  the  profits  of  the  drug  trade,  and  secure  for  it 
the  cream  of  middle  class  young  men.  3 ,  That  they  secure 
the  faith  of  invalids.  4,  That  they  promote  scientific  litera¬ 
ture.  Many  other  reasons  I  could  have  urged,  but  these 
will  probably  suffice.  It  may  be  safe  to  use  English  labels 
when  the  multitude  understand  the  character  and  properties 
of  strychnine  as  well  as  they  do  those  of  gunpowder,  or  those 
of  Hyd.  Bichlor.  as  well  as  the  uses  of  saltpetre ;  but  until 
then  we  had  better  use  Latin  labels.  —  I  am,  &c. 

T.  S. 


Chemical  Notices  from  foreign  sources,  by  Dr.  T.  L.  Phipson. 
I.  mineral  chemistry. 

Oirome-g’veeii. — M.  Guignet1  has  discovered  a  new 
method  of  preparing  oxide  of  chromium  fit  for  colouring 
purposes.  A  mixture  of  3  parts  of  boracic  acid  and  1  part 
of  bichromate  of  potash  is  calcined  at  a  temperature  of  about 
5000  (Centigrade).  An  evolution  of  water  and  oxygen  gas 
is  observed,  and  there  is  formed  a  double  borate  of  sesqui- 
oxide  of  chromium  and  potash.  This  salt,  which  is  stable 
at  the  ordinary  temperature,  is  decomposed  by  w'ater,  giving 
bi-borate  of  potash  and  sesquioxide  of  chrome.  The  latter 
in  the  nascent  state  combines  with  water,  and  forms  an  hy¬ 
drated  sesquioxide  of  a  remarkably  fine  colour.  This  is 
separated  from  the  biborate  of  potash  by  decantation  and 
washing,  and  the  resulting  chrome-green  has  been  intro¬ 
duction  into  commerce  either  as  an  oil  paint  or  for  the  use 
of  calico-printers.  In  the  former  case  it  is  first  dried  and 
then  reduced  to  powder ;  in  the  latter  it  is  directly  intro¬ 
duced  into  the  bruising  machines.  This  colour  is  very  solid 
and  brilliant,  even  by  artificial  light. 

Anti  m«»ii  i  iiiotH-il  5Iy«irog‘en. — Dr.  Hannon,  professor 
at  the  University  of  Brussels,  has  published2  a  note  upon 
the  pharmaceutical  preparation  and  administration  of  anti- 
moniuretted  hydrogen.  When  pure,  antimoniuretted  hy¬ 
drogen  is  a  colourless  gas,  having  no  odour,  and  which  does 
not  irritate  the  bronchise  ;  it  can  therefore  be  introduced 


1  Le  Costnos,  30  Dec.  1859.  T  oc 

2  Journal  de  Pharmacolo%ie  dc  Bruxelles,  Jan.  i860. 
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into  the  lungs  without  danger.  It  burns  with  a  yellow 
flame,  evolving  white  vapours  of  oxide  of  antimony.  When 
a  cold  body  is  placed  in  this  flame,  a  black  opaque  coating 
of  metallic  antimony  is  deposited  upon  it.  This  deposit 
differs,  as  is  well  known,  by  many  characters  from  a  similar 
one,  which  is  produced  by  arseniuretted  hydrogen.  Anti- 
moniuretted  hydrogen  can  be  passed  through  -water  and 
through  alkaline  solutions  without  decomposition.  For 
therapeutic  purposes  Dr.  Hannon  recommends  that  it  should 
be  prepared  with  9  grammes  of  an  alloy  composed  of  6  parts 
of  zinc  and  3  parts  of  antimony.  To  these  9  grammes  are 
added  3  grammes  of  tartar-emetic  or  the  same  quantity  of 
chloride  of  antimony.  The  zinc  and  the  antimony  employed 
must  be  chemically  pure.  The  above  mixture  is  placed  in 
a  flask  with  a  wide  neck,  and  to  it  is  added  from  hour  to 
hour,  when  the  invalid  is  to  inhale  the  gas,  2  or  3  grammes 
of  hydrochloric  acid  until  30  grammes  of  the  latter  have 
been  used.  As  hydrochloric  vapours  are  evolved  at  the 
same  time,  it  is  necessary  to  fill  the  neck  of  the  flask  with  a 
sponge  containing  a  solution  of  potash  or  soda  to  arrest  the 
acid  vapours.  By  means  of  a  piece  of  string  attached  to  it, 
this  sponge  is  withdrawn  after  the  inhalation  has  taken 
place.  The  antimoniuretted  hydrogen  is  inhaled  by  the 
patient  for  five  minutes  each  hour.  After  an  inhalation  has 
taken  place  the  flask  may  be  left  in  the  room  uncorked,  that 
the  antimoniuretted  gas  may  mix  with  the  air  of  the  chamber. 

II.  ORGANIC  CHEMISTRY. 

On  Melaiupyi’in  ;  a  new  kind  of  Sugar. —  This 
new  immediate  principle  has  been  lately  studied  by  M. 
Eichler.3  It  was  formerly  obtained  in  an  impure  state  by 
Hunefeld.  M.  Eichler  describes  three  processes  by  which 
it  may  be  extracted  ;  the  following  is  the  most  simple  :  — 

A  decoction  is  prepared  with  the  leaves  of  Melampyrum 
nemorosum.  It  is  boiled  with  milk  of  lime  and  then  filtered. 
The  clear  liquid  is  evaporated,  and  hydrochloric  acid  is 
added  until  an  acid  reaction  is  obtained ;  the  melampyrin 
is  soon  deposited  in  rhomboidal  prisms.  These  crystals  are 
transparent  and  inodorous ;  their  sweet  taste  is  less  marked 
than  that  of  lactin  (sugar-of-milk). 

Melampyrin  is  also  found  in  two  other  plants  that  are 
common  enough  in  our  climate,  namely,  Scrophularia  nodosa 
and  Rhinanthus  cristagalli. 

The  three  plants  named  all  contain  succinic  acid,  whence 
it  is  possible  that  melampyrin  does  not  exist  in  these  plants 
in  a  separate  state,  but  in  combination  with  this  succinic 
acid,  forming  what  is  called  a  glucoside.  This  opinion, 
however,  has  not  been  expressed  by  M.  Eichler. 

Melampyrin  is  very  soluble  in  boiling  water,  from  which 
a  portion  is  deposited  on  cooling  ;  1  part  can  be  dissolved  in 
25-5  parts  of  water  at  +  150  (Centigr.),  and  in  1362  parts  of 
alcohol  of  0-835  sp.  gr.  It  is  very  slightly  soluble  in  ace¬ 
tone,  wood- spirit,  acetic  ether,  and  chloroform.  Completely 
insoluble  in  ether,  benzin,  turpentin,  and  oil  of  naphtha. 
Melts  at  + 1 8  6°  (Centigr.)  without  losing  any  of  its  weight. 
Its  solutions  have  no  action  upon  polarised  light.  It  resists 
boiling  w  ith  weak  potash  or  dilute  sulphuric  acid  ;  does  not 
reduce  either  salts  of  copper  or  mercury  in  presence  of 
potash,  and  is  not  changed  by  a  mixture  of  bichromate  of 
potash  and  sulphuric  acid. 

Nitric  acid  only  decomposes  melampyrin  at  boiling 
point ;  the  products  are  oxalic  acid  and  mucic  acid.  When 
treated  with  sulpho-nitric  acid  melampyrin  produces 
several  nitrogenous  compounds,  which  explode  slightly  when 
heated,  and  from  which  melampyrin  can  be  again  obtained 
by  reducing  the  rcompound  with  sulphide  of  ammonium. 
Melted  at  1860  (Centigr.)  melampyrin  presents  a  compo¬ 
sition  which  corresponds  to  the  formula  :  C^IIi^O^,  which 
only  differs  from  mannite  by  1  eq.  of  water.  With  oxides  it 
forms  compounds  similar  to  those  formed  by  mannite  and 
cane-sugar.  The  baryta  compound  is  C12ttlr,013,  2BaO, 
14HO ;  it  forms  hexagonal  prisms,  which  are  very  soluble 


3  Journ.  de  Pharm.  et  de  Chim.  AoCit  1859. 


in  water  and  dilute  alcohol.  By  means  of  this  compound 
and  carbonate  of  ammonia,  the  corresponding  ammonia 
compound  is  prepared  by  double  decomposition.  It  also 
crystallises  in  hexagonal  prisms. 

Finally,  melampyrin  dissolves  in  concentrated  sulphuric 
acid,  giving  a  vinic  acid,  whose  baryta  salt  is  very  soluble  in 
water,  and  insoluble  in  alcohol;  its  formula  is  CxoHiqOiq, 
3BaO,  6S03. 

III.  CHEMICAL  ANALYSIS. 

.Separation  of  Zinc  front  Nickel  or  Cobalt.  — 

M.  Brunner 4  gives  us  the  following  solution  of  this  problem, 
which  was  formerly  looked  upon  as  one  of  the  most  difficult 
in  analytical  chemistry  —  the  solution  of  the  twro  metals 
(zinc  and  nickel,  or  zinc  and  cobalt)  in  hydrochloric  or  nitric 
acid,  is  diluted  with  a  large  quantity  of  water,  and  almost 
completely  neutralised  by  carbonate  of  soda.  To  effect  this, 
a  slight  excess  of  the  latter  is  added,  and  the  precipitate 
which  ensues  is  redissolved  in  a  few  drops  of  acid,  so  as  to 
introduce  a  very  slight  excess  of  the  latter.  A  current  of 
sulphuretted  hydrogen  is  then  made  to  pass  through  the 
liquid,  and  to  complete  the  precipitation  of  the  zinc,  a  few 
drops  of  a  diluted  solution  of  acetate  of  soda  are  added  to  the 
liquid.  Care  must  be  taken  not  to  introduce  an  excess  of 
acetate,  and  not  to  heat  the  liquid.  A  fresh  current  of  sul¬ 
phuretted  hydrogen  is  now  allowed  to  pass,  until  the  pre¬ 
cipitate  does  not  appear  to  increase.  The  vessel  is  then  left 
to  itself  for  ten  or  twelve  hours  at  the  ordinary  temperature, 
after  which  the  precipitate  is  collected  in  a  filter  and  washed. 
To  make  sure  that  all  the  zinc  has  been  thrown  down,  a 
drop  of  acetate  of  soda  may  be  added  to  a  little  of  the  filtered 
liquid,  which  should  remain  clear,  when  a  little  sulphuretted 
hydrogen  is  introduced.  The  nickel  or  cobalt  is  thrown 
down  from  the  filtrate  by  potassa. 

If  the  original  solution  contain  iron,  it  is  essential  to 
separate  it  first  of  all  by  carbonate  of  baryta,  as  proposed  by 
Fuchs. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Magnetic  Peroxide  of.  Iron. — Sir, — Perhaps  you  will 
allow  me  to  direct  the  attention  of  your  correspondent,  Mr. 
Robbins  (p.  11),  to  Braude’s  Manual  of  Chemistry,  vol.  i.  p.  715, 
where  he  will  find  the  following  remark  on  peroxide  of  iron : 
“  When,  however,  it  has  been  long  and  strongly  heated,  portions 
of  it  sometimes  become  magnetic.” —  W.  G. 

Sir, — At  p.  262  of  Dr.  John  M‘Culloch’s  Essay  on  Malaria, 
a  work  of  authority  and  much  value,  published  in  1827  by  Long¬ 
man  and  Co.  of  London,  is  the  following  passage : — “  That  guns 
which  had  been  reposing  for  a  century  at  the  bottom  of  a  deep 
sea,  were  red-hot  when  brought  up  to  the  light  of  day  was  as 
little  believed  and  as  much  ridiculed  as  the  limitations  of  the 
malaria  in  this  case  will  probably  be  by  the  sceptics  in  question. 
Yet  the  investigations  of  the  same  credulous  person  proved  its 
truth,  and  added  a  new  and  interesting  fact  to  chemical  science.” 

Of  the  curious  matter  alleged  so  positively  but  obscurely  in 
the  foregoing  quotation,  he  nowhere  else  in  his  work  offers  either 
detail,  or  proof,  or  explanation ;  and  yet  from  his  character  and 
position  he  was  not  a  man  to  make  a  gratuitous  mis-statement. 
If  what  he  has  so  enigmatically  asserted  is  indeed  a  fact,  it  will 
well  deserve  to  be  added  to  the  number  of  “The  Hot  Contra¬ 
dictions.” 

You  will  greatly  oblige  one  of  your  readers  and  subscribers  if 
you  will  have  the  goodness  to  say  whether:  1st,  the  matter  al¬ 
leged  by  the  doctor  is  indeed  a  fact ;  2nd,  if  indeed  a  fact,  in 
what  book  an  account  of  it  is  to  be  found  ;  and  3rd,  what  is  the 
explanation  of  it  ? — J.  Moorhead. 

[We  have  never  seen  the  statement  except  in  Dr.  M‘Culloch’s 
work ;  but  perhaps  one  of  our  readers  may  be  able  to  say  what 
has  been  the  origin  of  so  extraordinary  a  report. — En.] 

Ignoramus  wishes  to  know  “  What  are  the  reasons  for  consider¬ 
ing  the  formulae  at  present  given  for  the  acid  and  other  bodies 
obtained  from  lichens  by  Stenhouse  as  doubtful?  ” 


4  Dingler’s  Poly  tech.  Journ.  cl.  p.  369. 
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LABORATORY  MEMORANDA. 


Kosults  of  tlie  working1  of  Cod-iiNli  for  fibrin. 
See.  —  Six  large  fish  were  taken  —  the  flesh  of  which  carefully 
separated  from  the  skin,  bones,  &c.  weighed  43  lbs.  avoirdupois. 
The  flesh  was  chopped  very  fine,  kneaded  with  water  and  sub¬ 
jected  to  pressure  in  the  usual  way — a  process  which  was 
repeated  several  times  —  by  which  means  was  obtained  as  the 
final  result : 


Dry  fibrin 
Dry  albumen  . 
Kreatine 
Phosphoric  acid 


4  lbs.  10  ozs.  (avoir.) 
10  ozs.  „ 

327  grs. 
i'589  oz. 


The  above  is  not  given  as  an  analytical  estimation  of  the  above 
ingredients  in  the  flesh,  but  merely  as  the  results  of  a  commercial 
workin  g. — J ohn  William  s. 


MISCELLANEOUS. 


ITomocopatliic  Dilutions. — You  frequently  see  in  ho¬ 
moeopathic  writings  that  the  billionth  of  a  drop  was  used.  What 
is  a  billion  ?  A  million  times  a  million.  No  man  could  count  a 
billion.  If  you  counted  200  in  a  minute,  this  would  be  12,000  in 
an  hour,  288,000  in  a  day,  and  105,120,000  in  a  year — it  would 
take  9512  years,  at  the  above  rate  of  200  a  minut«,  to  count  a 
billion !  And  yet  this  is  only  the  sixth  dilution  used  by  homoeo¬ 
paths,  viz.  the*  1, 000, 000, 000, oooth  of  a  drop  or  grain.  Some, 
however,  will  dilute  their  medicines  to  the  decillionth  part  of  a 
drop.  We  endeavoured  to  show  that  the  Atlantic  Ocean  does  not 
contain  a  decillion  of  drops,  and  that  the  physician  might  as  well 
drop  a  drop  of  laudanum  or  any  other  medicine  into  the  sea,  and 
after  being  well  mixed  take  a  few  drops  out  and  give  them  to  his 
patient. —  Braithivaite's  Retrospect. 

The  Titzinannee  Light  and  Portable  Coni* 

pany. — An  exhibition  of  this  new  light — the  Oxyoleofiant — 
took  place  at  Conway  Lodge,  Hyde  Park.  The  light,  which  is 
composed  of  camphor  and  vegetable  oils,  bas  all  the  softness  and 
brilliancy  of  gas,  without  its  heat  or  deleterious  effluvia.  It  can 
be  produced  at  the  price  of  the  ordinary  coal  gas,  and  one  great 
advantage  in  connection  with  it  is  that  every  large  establishment 
or  householder  can  be  furnished,  at  a  cost  of  from  5/.  to  10Z.  and 
upwards,  with  his  own  gas-making  apparatus  on  his  own  pre¬ 
mises. 

Poisoning  by  Hydrochloric  Acid  and  Chloride 
of  Zinc.  — Last  week  a  girl  was  admitted  into  the  London 
Hospital  who  had  swallowed  about  two  ounces  of  the  following 
solution  : — hydrochloric  acid  4  ozs.,  water  4  ozs.,  chloride  of  zinc 
ioz.  She  died  about  eighteen  hours  after  drinking  the  poison. 
The  antidote  used  was  magnesia  given  in  milk  at  frequent  in¬ 
tervals. 

Pennsylvania  Mock  Oil. — In  most  countries,  a  trouble¬ 
some  process  must  be  undergone  to  extract  oil  from  mineral  sub¬ 
stances,  such  as  from  coal  and  asphalt ;  but  Pennsylvania  seems 
to  be  so  favourably  dealt  with  by  Dame  Nature  that  the  very 
rocks  distil  oil  into  her  lap.  The  north-western  part  of  that 
State  seems  to  contain  a  number  of  subterranean  springs  which 
yield  a  limpid  oil,  some  of  which  we  have  examined.  It  appears 
that  the  Penny  si  vania  Pock  Oil  Company  purchased  the  spring 
of  Brewer,  William  &  Co.  for  the  sum  of  5000  dollars ;  and,  in 
1858,  leased  it  to  Mr.  E.  L.  Drake,  with  the  understanding  that 
he  should  gather  the  oil  at  his  own  expense  and  pay  them  12^ 
cents  a  gallon  for  it.  His  lease  extended  for  15  years,  with  full 
privilege  of  working  it  at  his  own  option.  In  May  last,  he  com¬ 
menced  looking  for  salt,  and  after  sinking  a  shaft  71  feet,  on  the 
first  of  last  month,  he  struck  a  fissure  through  which  he  was 
bouring,  and  the  discovery  of  the  subterranean  spring  of  oil  was 
the  result.  The  yield  per  day,  up  to  the  period  of  the  recent  fire, 
had  increased  from  400  to  1600  gallons.  The  tract  of  land  on 
which  this  spring  is  located  was  once  purchased  for  a  cow,  and 
previously  it  had  been  sold  at  the  treasurer’s  sale  for  taxes. 
Now,  it  is  believed,  100,000  dollars  would  not  purchase  one  acre 
of  it. 

The  substance  known  here  as  Seneca  oil,  exudes  from  the  rocks, 
or  floats  on  the  surface  of  springs,  in  various  parts  of  the  world. 
The  name  of  Seneca  oil  was  derived  from  the  Seneca  Indians,  a 
tribe  famous  in  the  confederacy  known  as  the  Six  Nations.  The 
oil  in  this  county  was  discovered  and  used  by  this  tribe.  A 
similar  oil  is  found  in  abundance  at  Amiano,  in  Italy ;  Birmah, 


on  the  borders  of  the  Caspian  Sea ;  on  the  West  India  Islands . 
along  the  shore  of  the  Kanawha,  Virginia ;  in  Kentucky;  near 
Seneca  Lake,  New  1  ork ;  in  western  Pennsylvania,  generally  ; 
and  in  great  abundance  in  Venango  county.  The  wells  of  Bir¬ 
mah  yield  400,000  hogsheads  annually.  Its  uses  are  almost  end 
less.  As  a  medicine,  it  is  used  both  externally  and  internally ; 
is  regarded  as  an  excellent  stimulating  embrocation  in  chilblains, 
chronic  rheumatism,  affections  of  the  joints,  paralysis,  and  kindred 
complaints.  It  is  an  ingredient  in  the  celebrated  British  oil.  It 
is  also  used  for  making  an  excellent  lamp  oil,  known  as  Carbon 
oil,  and  is  considered  among  machinists  as  the  best  lubricator 
extant. — Scientific  American. 

Starc-la  yielded  by  different  Varieties  of  Po¬ 
tatoes. — 


lied  potato  .  .  . 
Germinating  potatoes 
Kidney  potatoes  . 
Large  red  potatoes 
Sweet  potatoes  .  . 
Peruvian  potatoes  . 
English  potatoes  . 
Parisian  potatoes  . 


Starch.' 

Fibrous 

Paren¬ 

chyma. 

Vegetable 
Albumen . 

Gum, 
Sugar,  and 
Salt. 

Water. 

I5'0 

7-0 

i ‘4 

9'2 

75-0 

I5'0 

6'8 

13 

37 

73 

9*i 

8-8 

o'8 

“  ■ 

8i-3 

12  9 

60 

07 

— 

78-0 

I5'i 

8'2 

o'8 

— 

74'3 

15-0 

5'2 

i*9 

19 

y6‘o 

I2'9 

fr8 

IX 

17 

ITS 

13*3 

6-8 

°'9 

•4-8 

The  following  is  an  accurate  analysis  of  the  potato : 

Water . .  * 

Starch  . 

Epidermis,  cellular  tissue,  peetose,  peetive,  pee- 
tates  of  lime,  soda,  and  potash  .... 

Albumen . 

Asparamide . 

Fatty  matter . 

Sugar,  resin,  essential  oil 

Citrate  of  potash,  phosphates  of  potash,  lime, 
magnesia,  silica,  and  alumina,  oxides  of  iron 
and  manganese . 


74 

20 

1  65 

i*5°' 

0*12 
O'lO 

I'°7  y  4'35 
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F.  C.  Calvert,  F.R.S. 
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Detection  of  Mloo«l  Stain*. — M.  Brucke  has  recently 
published  the  following  method,  as  being  superior  to  those  in 
common  use:  —  “Wash  the  spot  with  cold  distilled  water.  To 
the  reddish  liquor  thus  obtained  add  a  solution  of  sea  salt,  and 
evaporate  to  dryness,  in  vacuo,  over  a  vessel  containing  sulphuric 
acid.  Examine  the  dry  residue  well  through  a  microscope,  in 
order  to  verify  whether  it  contains  any  matter  that  might  be 
mistaken  for  Tetchmann’s  crystals ;  then  add  a  little  highly  con¬ 
centrated  acetic  acid ;  evaporate  again  to  dryness ;  moisten  the  re¬ 
sidue  with  water ;  and  then,  if  there  really  be  blood  in  the  spots, 
the  microscope  will  reveal  unmistakable  crystals  of  haematin.” 


ANSWERS  TO  CORRESPONDENTS. 


J.  G.  (Stourbridge). — We  do  not  know  any  work  which  seems  to  be 
exactly  what  our  correspondent  wishes  for. 

J.  B _ It  is  much  to  be  regretted  that  regulations  exist  which  deprive 

such  a  deserving  case  of  the  assistance  of  the  fund.  We  will  think  over 
the  matter,  and  when  space  permits  perhaps  publish  our  correspondent's 
letter. 

It.  J.  S.— Not  without  spoiling  the  flavour.  It  must  be  distilled. 

Physeos  Zetetes  — 1,  We  do  not  know  the  work,  but  will  look  at  it. 
2,  Any  book  on  organic  chemistry. 

An  Assistant — We  should  be  very  happy  to  assist  the  early  closing 
movement  if  we  could. 

Credo.— 1,  A  mixture  with  acetum  scillae  and  ses^uicarbonate  of  am¬ 
monia  is  of  course  “unchemical.”  2,  You  might  mention  it  to  the  pre- 
scriber. 

A.  B.  F.— A  saturated  solution  of  sulphate  of  soda  in  boiling  water, 
allowed  to  cool  in  a  flask  or  bottle  from  which  air  is  carefully  excluded, 
and  then  left  perfectly  still  until  the  experiment  is  made. 

J.  Horsley,  F.C.S.— Expert— A  Member—  Oxygen— E .G .—received. 

Book  received — Stories  of  Inventors  and  Discoveries  in  Science  and 
the  Useful  Arts.  A  Book  for  Old  and  Young.  By  John  Timbs,  F.S.A. 


*»*  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office  ;  12  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Estimation  of  Phosphoric  Acid  in  Manures,  Co- 
prolites,  Pone-ash,  and  similar  Commercial  Substances, 
by  Francis  Sutton,  Norwich. 

Phosphoric  acid  may  appropriately  be  estimated  as 
pyrophosphate  of  magnesia,  basic  phosphate  of  magnesia 
(3MgO.rO 5),  phosphate  of  lead,  basic  phosphate  of 
iron,  phosphate  of  binoxide  of  tin,  phosphate  and  pyro¬ 
phosphate  of  silver,  and  lastly  as  phosphate  of  nraniuiA. 

There  can  be  no  doubt  that  of  the  above-mentioned 
forms  in  which  to  weigh  phosphoric  acid,  the  pre¬ 
eminence  is  generally  given  to  pyrophosphate  of  mag¬ 
nesia  in  point  of  accuracy ;  but,  on  the  other  hand,  the 
difficulties  which  beset  the  process  in  the  case  of  sub¬ 
stances  mentioned  at  the  head  of  this  paper  are  so 
numerous  and  perplexing,  that  it  is  worth  while  to  look 
for  some  other  method  by  which  the  same  end  can  be 
attained  without  the  expenditure  of  so  much  time  and 
trouble. 

Without  noticing  in  detail  the  other  processes  men¬ 
tioned,  except  to  say  that  they  are  all  more  or  less  open 
to  objection,  either  on  the  ground  of  inaccuracy  or  con¬ 
sumption  of  time,  'I  will  at  once  come  to  the  last  on 
the  list,  that  is  to  say,  phosphate  of  uranium,  which  I 
believe  to  be  equally  accurate  with  pyrophosphate  of 
magnesia,  and  far  preferable  to  it  in  readiness  of  appli¬ 
cation  and  general  convenience. 

This  process  was  first  announced  by  Leconte1,  since 
then  MM.  Arendt  and  Knop  have  carefully  tested  its 
accuracy  and  more  fully  developed  the  method  of  appli¬ 
cation.2  Fresenius  also,  in  the  last  German  edition  of 
his  Quantitative  Analysis,  mentions  the  process  as  in  every 
respect  satisfactory  for  the  purposes  here  alluded  to. 
One  of  the  chief  advantages  connected  with  the  use  of 
oxide  of  uranium  as  a  means  of  estimating  phosphoric 
acid  in  phosphates  of  lime,  &c.  is  that  the  presence  of 
acids  does  not  interfere  with  the  result. 

The  bases  which  admit  of  this  mode  of  determination 
are,  so  far  as  present  experiments  have  proved,  potassa, 
soda,  lime,  baryta,  magnesia,  iron,  and  alumina ;  the 
two  latter  only,  however,  with  modifications  of  the 
process  as  applied  to  the  former.  These  modifications 
will  be  noticed  by  and  by. 

In  the  presence  of  potassa,  soda,  magnesia,  lime,  and 
baryta,  the  following  course  must  be  adopted  :  — 

The  substance  is  to  be  dissolved  if  possible  in  acetic 
acid  5  if,  however,  this  is  not  to  be  done,  a  nitric,  hydro¬ 
chloric,  or  sulphuric  acid  solution  is  admissible,  taking 
the  precaution  to  avoid  any  great  excess  of  acid ;  add 
ammonia  in  excess,  and  redissolve  the  precipitate  in 
acetic  acid ;  in  the  presence  of  mineral  acids  it  is  advis¬ 
able  to  add  acetate  of  ammonia  as  well  as  acetic  acid. 


Lastly,  add  a  solution  of  acetate  of  uranium  (best  ob¬ 
tained  by  dissolving1  pure  ammonio-carbonate  of  uranium 
in  acetic  acid)  and  heat  to  boiling,  by  which  means  the 
phosphoric  acid  is  completely  separated  as  phosphate  of 
uranium  and  ammonia. 

This  precipitate  is  of  a  greenish-yellow  colour  and 
somewhat  slimy  in  its  nature,  therefore  in  order  to 
prevent  the  pores  of  the  filter  from  being  choked  by 
it,  it  must  be  handled  in  the  following  manner: — After 
boiling,  set  aside  on  the  sand  bath,  and  allow  the  preci¬ 
pitate  to  settle  $  when  the  supernatant  liqxud  is  clear, 
decant  through  the  filter,  pour  water  over  the  precipi¬ 
tate  and  again  boil  for  a  few  moments ;  decant  as 
before,  taking  care  that  the  precipitate  has  entirely  sub¬ 
sided  ;  repeat  the  process  three  or*  four  times  until  the 
sliminess  of  the  precipitate  has  given  place  to  a  feathery 
appearance,  then  pour  it  out  upon  the  filter  and  complete 
the  washing  in  the  usual  way. 

The  above  process  may  be  hastened  somewhat  by 
adding  to  the  liquid  in  which  the  precipitate  is  first 
suspended,  after  it  has  somewhat  cooled,  a  few  drops  of 
chloroform ;  then  vigorously  stirring  the  liquid  or  boiling 
it  up  once  or  twice  causes  the  precipitate  to  settle  more 
rapidly. 

The  phosphate  of  uranium  and  ammonia  thus  ob¬ 
tained  is  totally  insoluble  in  water  and  acetic  acid,  but 
easily  so  in  mineral  acids ,*  the  addition,  however,  of  a 
sufficient  excess  of  acetate  of  ammonia  throws  it  down 
completely  again  on  boiling.  On  burning  the  precipitate 
the  ammonia  is  driven  off,  and  a  lemon-coloured  phos¬ 
phate  of  sesquioxide  of  uranium  is  obtained  possessing 
the  fornmla : 

a(Ur203),P05 

If,  however,  carbon  or  any  reducing  gas  is  present 
during  the  burning  of  the  precipitate  it  is  partly  reduced 
to  phosphate  of  protoxide  of  uranium  of  a  green  colour  5 
but  on  moistening  it  with  nitric  acid  and  again  heating 
the  yellow  colour  of  the  higher  oxide  is  reproduced. 

It  is  therefore  advisable  in  burning  the  precipitate  to 
separate  it  from  the  filter,  first  burning  the  latter,  then 
adding  the  former,  and  heating  to  redness  until  every 
trace  of  carbon  is  removed.  As  a  precaution  against 
partial  reduction  it  is  advisable  in  all  cases  to  moisten 
the  precipitate  when  cool  with  nitric  acid  and  again 
heat  to  redness.  The  burning  may  take  place  in  an 
open  platinum  crucible,  and  as  the  precipitate  is  not 
easily  hygroscopic  it  may  be  weighed  uncovered. 

If  it  should  be  necessary  to  redissolve  the  precipitate 
in  order  to  estimate  the  phosphoric  acid  afresh,  the 
solution  must  first  be  preceded  by  smelting  the  precipi¬ 
tate  with  a  considerable  excess  of  carbonate  of  soda  so 
as  to  convert  the  pyrophosphoric  into  tribasic  phosphoric 
acid. 

The  composition  of  the  phosphate  of  uranium  is  as 
follows :  — 

Per  cent. 

2Ur203  .....  185*6  8o-oi 

POc . .  vo  1 9*99 

356*6  IOO’OO 


1  Jahresbericht,  von  Liebig  und  Ivopp  fur  1853,  P-  642. 

2  Chcmisches  Centralblatt,  1856,  769,  803,  und  1857,  162, 177. 
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Therefore  one  fiftli  of  the  precipitate  may  be  calculated 
as  phosphoric  acid. 

During  the  past  year  I  have  used  this  process  for  the 
determination  of  phosphoric  acid  in  guanos,  the  so-called 
superphosphates  of  lime,  bone-ash,  coprolite,  &c.  in 
above  a  hundred  analyses,  and  in  many  of  them  con¬ 
trolled  the  results  by  other  methods,  without  one  instance 
of  inaccuracy  or  failure.  In  the  more  delicate  process 
of  urinary  analysis  I  have  found  it  equally  reliable. 

In  a  future  number  will  be  given  the  modifications  of 
the  process  necessary  in  the  presence  of  oxides  of  iron 
and  alumina. 


TECHNICAL  CHEMISTRY. 


Extracting  Silver  from  its  Ores. 

The  processes  now  in  use  at  the  reduction  works  of  the 
Sonora  Exploring  and  Mining  Company,  for  the  extrac¬ 
tion  of  silver  from  the  ores,  are  essentially  three,  viz. : 
smelting,  amalgamation  in  barrels,  and  amalgamation  in 
the  open  air,  or  the  patio  process.  They  are  briefly  de¬ 
scribed  by  Mr.  F.  Bnmckow,  who  has  recently  returned 
from  Arizona,  in  a  report  to  a  committee  of  the  stock¬ 
holders,  from  which  the  following  is  in  part  extracted  : 

The  ores  of  the  Heintzelman  vein,  as  well  as  most  of 
the  Mexican  ores,  contain  a  considerable  portion  of  quartz, 
which  renders  them  difficult  to  smelt.  The  richest 
portions  only  are  therefore  selected  for  the  smelt-process. 

The  lower  part  of  the  furnace  is  built  of  a  fine-grained 
refractory  quartzose  sandstone  found  in  the  neighbour¬ 
hood.  The  upper  part  and  the  smelting-house  are  built 
of  brick,  dried  in  the  sun  and  air,  called  adobes.  The 
smelting  chamber  inside  the  furnace  is  twelve  inches 
square,  and  the  blast  is  produced  bv  a  double  bellows 
constructed  at  the  place  and  worked  by  one  man. 

To  each  part  of  selected  silver  ore,  three  parts  of  lead 
ore  from  the  Arenilla  mines  are  added,  and  after  com¬ 
plete  fusion  the  contents  of  the  chamber  are  allowed  to 
run  off  into  a  basin  on  the  outside.  As  it  cools,  a  crust 
is  formed  on  the  surface,  which  contains  to  a  large  ex¬ 
tent  sulphurets  of  copper,  lead,  and  the  impurities.  This 
is  taken  from  the  lead  below  and  kept  separate.  The 
lead  is  run  into  castings  in  the  form  of  cakes,  ten  inches 
in  diameter,  weighing  75  pounds.  Six  of  these  lead 
cakes  are  put  on  edge,  one  near  the  other,  upon  two  in¬ 
clined  iron  plates,  which  nearly  touch  each  other.  Char¬ 
coal  is  placed  around  and  between  the  cakes,  so  that 
they  are  enveloped,  and  after  kindling  it  the  lead  cakes 
must  be  protected  from  draughts  of  air.  The  heated 
cakes  commence  to  melt  and  sink,  and  the  lead  runs 
down  the  iron  plates  to  a  basin,  from  which  it  is  run  into 
pigs.  The  lead  is  free  from  copper,  and  yields  about  40 
pounds  of  silver  to  the  ton.  A  skeleton  of  each  lead 
cake  is  left  behind  on  the  iron  plates,  and  is  rich  in  cop¬ 
per,  and  yields  some  silver.  In  order  to  separate  this 
from  the  copper,  the  skeleton  is  broken  into  fragments 
and  passed  the  furnace  in  company  with  the  crusts  taken 
from  the  lead  in  the  first  place,  and  with  some  other  lead 
ore.  By  smelting  the  skeletons  and  crusts,  which  con¬ 
tain  sulphurets,  &c.  lead  will  result,  which  is  put  in 
castings  in  the  form  of  cakes  5  these  cakes  are  put  again 
upon  the  inclining  plates,  and  pass  through  the  process 
described  before.  The  remaining  skeletons  this  time 
contain  very  little  silver  |  the^  are  smelted  in  a  copper 
refining  reverberatory  furfiace  and  refined,  and  in  the 


form  of  balls  of  metallic  copper  are  delivered  over  to  the 
amalgamation  works,  where  they  are  required  for  the 
barrel  process. 

The  argentiferous  lead,  free  from  copper,  is  put  in  a 
cupellation  furnace,  and  passes  the  well-known  oxydat- 
ing  process ;  the  silver  remains,  and  is  refined.  The  re¬ 
sulting  oxide  of  lead  is  added  to  the  lead  and  silver  ore, 
and  again  passes  the  blast  furnace. 

To  prepare  the  ore  for  amalgamating  in  barrels,  it  is 
crushed  by  stamps,  and  passed  through  three  sieves.  The 
siftings  of  the  first  sieve  are  put  under  the  stamps  again. 
The  sifting  of  the  second  sieve  is  as  fine  as  grains  of  wheat, 
and  the  total  sifting  is  delivered  to  the  ore-mill,  Aras- 
tra,  where  it  is  ground  with  water  to  a  very  fine  powder ; 
then  it  is  dried  and  crushed.  The  sifting  of  the  third 
sieve  gives  a  powder  fine  as  flour.  This  powder  and  the 
obtained  fine-ore  powder  of  the  Arastra  mill  is  mixed 
with  8  per  cent,  common  salt,  put  in  a  reverberatory 
roasting  furnace,  and  roasted  till  all  the  metals  are  formed 
into  chlorides;  this  process  is  completed  in  5  hours. 
Eight  hundred  pounds  of  this  powder  are  put  into  the 
amalgamation  barrel,  together  with  a  certain  quantity  of 
water  and  7  5  pounds  of  the  copper  balls  from  the  smelt¬ 
ing  furnaces.  The  barrels  are  then  made  to  revolve,  so 
that  the  whole  mass  in  the  barrel  will  form,  after  a  cer¬ 
tain  time,  a  paste  so  stiff  that  the  400  pounds  of  quick¬ 
silver  now  added  will  not  remain  in  a  separate  mass 
at  the  bottom,  but  will  be  divided  through  the  whole 
body  of  ground  ore  in  minute  globules,  unseen  by  the 
naked  eye.  The  barrels  are  now  made  to  revolve 
for  22  hours.  The  formed  chloride  of  silver  will  be  pre¬ 
cipitated  into  metallic  silver  by  the  presence  of  the 
metallic  copper  ;  chloride  of  copper  will  be  formed,  and 
this  will  be  lost.  The  silver  in  the  metallic  state  in 
contact  with  the  quicksilver  then  forms  the  amalgam. 
After  22  hours,  more  water  is  put  in  the  barrels,  in  order 
to  thin  the  paste,  and  to  accumulate  the  minutest  glo¬ 
bules  of  quicksilver  and  the  formed  amalgam  in  a  mass. 
This  will  be  accomplished  in  2  hours,  by  allowing  the 
barrels  to  revolve  slowly.  The  barrels  are  now  opened, 
and  the  quicksilver  and  amalgam  runs  out  in  troughs, 
from  whence  it  is  put  into  strong  canvas  bags.  The  sur¬ 
plus  quicksilver  is  pressed  through  the  bags  by  its  own 
weight ;  the  remaining  stiff  amalgam  is  retorted  ;  the  sil¬ 
ver,  not  being  volatile,  remains,  and  is  melted,  and  cast 
into  bars.  The  bars  are  marked  with  the  company’s 
stamps,  numbered,  their  fineness  according  to  the  assay, 
and  their  value  in  dollars  marked  upon  them. — American 
Mining  Magazine. 


The  Compensation  Self -registering  Maximum  Thermo¬ 
meter  of  Mr.  'Wentworth  L.  Scott. 

This  very  ingenious  instrument  u  consists  of  a  glass 
tube,  with  a  cylindrical  bulb,  containing  mercury  (as  in 
the  ordinary  thermometer),  at  its  lower  extremity ;  but 
at  the  top  the  stem  is  drawn  out  into  a  fine  jet,  bent  at 
right  angles,  A  in  the  interior  of  the  second  bulb,  B  ; 
this  upper  bulb  is  about  half  filled  with  mercury,  the 
remaining  space  being  a  vacuum ;  near  its  base  a  plati¬ 
num  wire,  is  welded  into  the  glass,  and  bent  upwards, 
so  that  its  point  is  nearly  in  contact  with  that  of  the  jet. 
It  is  obvious  that  when  the  instrument  is  ‘set,’  i.  e.  the 
lower  bulb  and  capillary  tube  to  the  point  of  the  jet, 
completely  filled  with  mercury — any  rise  of  temperature 
will  expand  the  mercury  and  cause  it  to  overflow  in 
minute  globules  into  the  reservoir  above.  The  platinum 
wire  is  simply  for  the  purpose  of  preventing  the  forma- 
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tion  of  large  drops  at  the  point  of  the  jet,  by  its  superior 
attraction  for  the  fluid  metal.  Upon  cooling,  the  mer¬ 
cury  now  remaining  will,  of  course,  sink  in  the  tube. 
The  instrument  is  so  graduated  that  if  it  were  cooled  to 
zero  Fahr.  the  level  of  the  mercury  would  precisely 
indicate  the  highest  temperature  to  which  it  had  been 
previously  exposed ;  but  if  the  observation  were  made 
at  the  atmospheric  temperature,  the  mercury  would 
stand  exactly  as  much  higher  in  the  tube,  i  e.  lower  in 
the  scale — as  the  temperature  of  the  air  was  above  zero 
Fahr. ;  therefore,  to  ascertain  the  maximum  tem¬ 
perature,  it  is  only  necessary  to  add  to  the  degree 
at  which  the  mercury  stands  the  temperature  at 
the  time  the  observation 
is  made.  Thus,  supposing 
the  1  compensation  ’  ther-  ^ 
mometer  marks  35  deg., 
and  an  ordinary  instru¬ 
ment  by  its  side  is  at  50 
deg.,  85  deg.  will  be  the 
highest  temperature  that 
has  occurred  since  the  last 
observation.  To  ‘  set  ’  this 
thermometer,  the  lower 
bulb  must  be  gently  raised, 
until  the  mercury  runs 
down  the  tube  into  the  2ei, 
reservoir-bulb  ;  when  con- 
tact  has  been  thus  estab¬ 
lished  between  the  two 
portions  of  the  metal,  the 
reservoir-bulb  is  slightly 
elevated,  care  being  taken 
to  keep  the  point  of  the 
glass  jet  under  the  sur¬ 
face  of  the  metal  (the 
dotted  line  a  a  in  the 
diagram,  *  represents  the 
level  of  the  mercury  dur- 
ing-  this  operation).  The 
mercury  will  now  flow 
back  into  the  lower  bulb, 
and  refill  the  small  vacuum 
produced  by  the  previous 
decantation,  when,  upon 
restoring  the  instrument 
to  its  original  vertical 
position,  the  tube  will  be 
full  to  the  extreme  point 
of  the  jet.” 

This  thermometer  is 
especially  adapted,  and 
indeed  was  designed,  for 
deep  -  sea  observations. 

No  motion  can  in  the 
slightest  degvee  affect  its 
accuracy,  for  no  moveable 
indices  are  employed,  and 
when  the  mercury  has 
once  passed  out  of  the  jet 
it  can  only  return  when 
the  instrument  is  placed  in 
the  position  just  described. 

When  used  for  deep-sea 
experiments  the  thermo¬ 
meter  is  placed  in  a  gun 
metal  tube,  over  which  a 
cap  of  the  same  metal  is 
tightly  screwed. 


So 
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PHARMACY,  TOXICOLOGY,  &c. 


A  new  Method  of  estimating  the  Quinine  in  Cinchona 
Barks,  by  MM.  Glenaed  and  Guilliermoxd.  1 

The  therapeutical  as  well  as  the  commercial  value  of  a 
cinchona  bark  depends  on  the  amount  of  quinine  it  con¬ 
tains.  A  great  variety  of  barks  are  found  in  commerce 
which  differ  considerably  in  the  quantity  of  the  alkaloid 
they  yield.  It  is  very  necessary  therefore  that  every  one 
who  buys  cinchona  barks  should  know  how  their  value 
may  be  tested. 

Many  methods  have  been  given  for  estimating  the 
amount  of  quinine  in  a  bark,  but  all  are  tedious  and 
dificult  of  execution,  and  consequently  require  more  time 
and  skill  than  many  who  are  interested  in  knowing  the 
value  of  a  bark  can  give  to  the  experiment.  The  authors 
therefore  endeavoured  to  find  out  a  method  of  analysis 
which  should  be  exact,  rapid,  and  so  simple  as  to  be 
practicable  by  every  one;  and  they  have  invented  a 
volumetric  method  which  they  believe  is  perfectly 
successful. 

To  extract  the  quinine  they  take  1 00  grains  of  the 
bark,  place  it  in  a  porcelain  capsule,  add  enough  hot 
water  to  moisten  the  powder,  and  then  leave  it  to  swell. 
After  some  minutes  they  add  by  degrees  the  same 
weight  of  lime  in  fine  powder,  and  then  enough  water  to 
form  a  sort  of  paste,  which  must  be  well  mixed  by 
stirring  with  a  glass  pestle.  The  lime  penetrates  the 
bark,  and  by  decomposing  the  salts  of  quinine  sets  the 
alkaloid  free.  The  mixture  is  now  thoroughly  dried  in 
a  water  bath,  after  which  the  quinine  is  dissolved  out 
by  a  known  quantity  of  pure  anhydrous  ether.  Ether  is 
chosen  as  the  solvent,  because  it  dissolves  but  a  very 
small  quantity  of  cinchonine,  and  has  no  action  on  the 
colouring  matter  or  other  principles  in  the  bark. 

To  determine  the  amount  of  quinine  in  this  etherial 
solution,  the  authors  add  a  measured  quantity  of  dilute 
sulphuric  acid  of  known  strength,  and  then  shake  the 
bottle  strongly  to  bring  the  two  well  in  contact.  I  he 
quinine  passes  into  the  acid  liquid,  and  is  changed  into 
sulphate,  and  at  the  same  time  a  proportionate  amount 
of  acid  is  neutralised  and  disappears.  To  estimate,  the 
quinine,  it  suffices  to  know  the  amount  of  acid  combined, 
or  the  quantity  which  remains  free.  This  is  found  by 
means  of  a  standard  solution  of  ammonia,  made  of  such  a 
strength  that  one  volume  shall  exactly  saturate  an  equal 
volume  of  the  acid.  The  acid  liquid  may  be  coloured 
with  litmus  and  then  the  ammonia  should  be  added  from 
a  burette:  and  when  the  point  of  saturation  vis  attained, 
it  is  easy  to  see  by  the  quantity  of  ammonia  remaining  in 
the  burette  the  amount  of  sulphuric  acid  which  has  com¬ 
bined  with  the  quinine,  and)  from  these  data  the  pro¬ 
portion  of  the  alkaloid  contained  in  the  bark  may  be 

calculated.  .  . 

This  method,  the  authors  think,  realises  the  conditions 
of  rapidity,  precision,  and  easy  execution,  they  had  in 
view,  since  by  its  means  any  one  not  used  to  chemical 
operations  may  in  less  than  an  hour  estimate  the  value 
of  any  bark.  Quinometry,  they  say,  presents  no  more 
difficulty  than  alkalimetry. 

Many  objections  to  the  process  have  already  been 
made.  *  It  has  been  said,  that  the  equivalent^)!  sulphuric 
acid  being  very  small  in  relation  to  that  of  the  quinine, 
a  small  error  in  the  valuation  of  the  acid  solution  will 
involve  a  grave  mistake  in  the  sum  total  of  quinine. 


1  Abridged  from  the  Journal  de  Pharmacie  et  de  C/urnie,  Jan.  i860. 
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This  objection  is  evidently  not  serious.  It  is  easy  by 
operating-  with  care  to  avoid  being-  deceived. 

It  has  also  been  said  that  quinidine  is  so  soluble  in 
ether,  that  it  may  be  the  cause  of  a  serious  mistake  — 
so  much  so  that  a  bark  which  does  not  contain  any 
quinine  at  all  may  be  estimated  to  furnish  three  per 
cent  .  This  might  be  true  if  barks  usually  contained 
quinidine.  In  that  case  the  process  would  certainly 
give  false  indications.  But  does  quinidine  really  exist 
ready  formed  in  the  bark  P  is  it  necessarily  given  birth  to 
every  time  the  bark  is  submitted  to  solar  action  P  The 
authors  do  not  think  it.  Althoug-h  the  salts  of  quinine 
exposed  in  a  glass  or  capsule  to  the  direct  rays  of  the 
sun  may  change  into  quinidine,  it  does  not  follow  that 
the  same  alteration  is  produced  by  the  same  influence 
on  the  quinine  contained  in  vegetable  pores  and  cells. 
At  the  most  they  believe  that  this  modification  takes 
place  at  the  points  where  the  tissue  of  the  bark  has  been 
torn  ;  but  then  the  production  of  quinidine  is  so  incon¬ 
siderable  in  relation  to  the  mass  that  the  presence  of 
the  alkaloid  in  the  liquid  analysed  will  not  sensibly 
influence  the  results  of  the  analysis.  They  believe  still 
less  in  the  pre-existence  of  quinidine  in  the  bark  — 
having  many  times  sought  for  it  in  vain;  and  think  that 
this  want  of  success  is  attributable  to  the  process  used 
for  extraction,  which  does  not  expose  the  bark  to  long- 
manipulations,  and  so  preserves  the  quinine  from  the 
alteration. 

The  last  objection  is  drawn  from  the  constant  presence 
of  cinchonine  in  the  cinchona  barks,  which  not  bein°- 
completely  insoluble  in  ether  may  involve  some  error! 
This  is  a  more  serious  objection  than  the  preceding-.  But 
at  the  most  the  cinchonine  in  the  etherial  solution  can 
never  exceed  0*45  per  cent.,  and  when  yellow  barks  are 
operated  on  the  error  ought  to  be  much  less,  because 
these  barks  ordinarily  contain  very  little  cinchonine. 

If,  however,  because  of  the  cinchonine,  the  method 
does  not  afford  an  absolutely  correct  valuation,  it  must  be 
confessed  that  it  gives  a  relative  result  in  a  manner  more 
piec-ise,  more  rapid,  and  more  easily  than  any  other 
process..  A  bark  which  shows  2-5,  3-0,  or  3-4  per  cent, 
is  ceitainly  and  necessarily  better,  and  will  contain  more 
quinine  than  that  which  shows  only  i-o,  or  1-2.  Their 
experiments  have  proved  to  the  authors  that  barks 
which  yield  3  o  .percent,  of  quinine  are  rare  in  commerc, 
whilst  those  which  give  only  1  -2  are  abundant. 


Adulteration  of  Rhubarb d 

lx  France  as  well  as  in  England  the  powder  of  Turkey 
rhubarb  it.  seems,  is  extensivelv  adulterated  with  that 
of  the  home  grown  root,  M.  K  Billot  gives  a  method 
for  detecting-  this  adulteration,  which  if  successful,  is 
certainly,  very  simple.  Place  a  little  of  the  suspected 
rhubarb  m  a  glass,  or  on  a  plate,  and  drop  on  it  two  or 
three  drops  of  some  essential  oil,  either  bergamot,  aniseed, 
or  fennel,  then  add  a  little  magnesia,  and  rub  them 
together  for  three  or  four  minutes.  If  the  rhubarb  be 
pure  Turkey  or  Russian,  the  powder  remains  of  a 
yellowish  colour  :.  but  if  it  contain  a  mixture  of  French 
(Rheum  lhaponticum)  it  assumes  a  tint  which  will  vary 
fiom  a.  salmon  to  the  brightest  rose-colour,  accordin°-  as 
there  is  little  or  much  of  the  adulterating  ingredient 
We  can  by  this  means,  says  M.;  Billot,  discover  the  least 
trace  of  fraud,  and  the  test  can  be  used  by  anybodv  as 
it  requires  neither  study,  nor  manipulatory  skill. 

1  Science  pour  Tom. 


The  Comparative  Value  of  different  Species  of  Aconite ,l 

The  various  species  of  aconite,  like  the  various  species 
of  cinchona,  are  known  to  contain  different  proportions 
of  the  active  principle.  The  aconitum  paniculatum  is 
found  to  possess  the  least,  and  the  acomtum  napellus 
which  resembles  in  all  points,  in  its  botanical  characters 
as  well  as  its  energetic  properties,  the  aconitum  ferox  of 
the  Himalaya  is  found  to  yield  the  most  aconitine. 

The  alcoholic  extract  furnished  by  an  equal  weight 
of  fresh  leaves  of  the  two  sorts  differ  notably.  The 
aconitum  paniculatum  yields  a  third  more  product ;  but 
the  extract  of  the  aconitum  napellus  furnishes  a  consi¬ 
derable  quantity  of  aconitine,  while  that  of  the  panicula- 
tuni  gives  only  a  trace.  The  aqueous  extract  of  the 
aconitum  napellus  is  almost  inert,  the  reason  being  that 
tannate  of  aconitine ,  which  water  alone  will  not  dissolve, 
is  formed  in  the  marc  during  the  preparation  of  the 
extract. 

1  Repertoire  de  Pharmacie,  Nov.  1859. 
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A  Course  of  Six  Lectures 1  ( adapted  to  a  Juvenile  Auditory ),  con¬ 
sisting  of  Illustrations  of  the  Various  Forces  of  Matter,  i.  e.  of 
such  as  are  called  the  Physical  or  Inorganic  Forces  —  including 
an  Account  of  their  Relations  to  each  other ;  by  M.  Faraday, 
D.C.L.,  F.R.S.,  Fullerian  Professor  of  Chemistry,  R.I.,  Foreign 
Associate  of  the  Academy  of  Sciences,  Paris,  fyc. 

Lecture  V.  (Jan.  6,  i860).  Magnetism — Electricity. 

I  wonder  whether  we  shall  be  too  deep  to-day  or  not.  Remember, 
that  we  spoke  of  the  attraction  by  gravitation  of  all  bodies  to  all 
bodies  by  their  simple  approach.  Remember,  that  we  spoke 
of  the  attraction  of  particles  of  the  same  kind  to  each  other, — that 
!  power  which  keeps  them  together  in  masses, — iron  attracted  to 
iron,  brass  to  brass,  or  water  to  water.  Remember,  that  we  found, 
on  looking  into  water,  that  there  were  particles  of  two  different 
kinds  attracted  to  each  other ;  and  this  was  a  great  step  beyond 
the  first  simple  attraction  of  gravitation ;  because  here  we  deal 
with  attraction  between  different  kinds  of  matter.  The  hydrogen 
could  attract  the  oxygen  and  reduce  it  to  water,  but  it  could  not 
attract  any  of  its  own  particles,  so  that  there  Ave  obtained  a  first 
indication  of  the  existence  of  two  attractions. 

To-day  we  come  to  a  kind  of  attraction  even  more  curious  than 
the  last,  namely,  the  attraction  which  we  find  to  be  of  a  double 
nature— of  a  curious  and  dual  nature.  And  I  Avant  first  of  all  to 
make  the  nature  of  this  doubleness  clear  to  you.  Bodies  are 
sometimes  endowed  Avith  a  wonderful  attraction,  Avhich  is  not 
found  in  them  in  their  ordinary  state.  For  instance,  here  is  a 
piece  of  shellac,  having  the  attraction  of  gravitation,  having  the 
attraction  of  cohesion,  and  if  I  set  fire  to  it,  it  would  have  the 
attraction  of  chemical  affinity  to  the  oxygen  in  the  atmosphere. 
Noav  all  these  powers  we  find  in  it  as  if  they  Avere  parts  of  its  sub¬ 
stance  ;  but  there  is  another  property  Avhich  I  will  try  and  make 
evident  by  means  of  this  ball,  this  bubble  of  air  [a  light  india- 
rubber  ball,  inflated  and  suspended  by  a  thread].  There  is  no 
attraction  between  this  ball  and  this  shellac  at  present ;  there 
may  be  a  little  wind  in  the  room  slightly  moAring  the  ball  about, 
but  there  is  no  attraction.  But  if  I  rub  the  shellac  Avith 
a  piece  of  flannel  [rubbing  the  shellac,  and  then  holding  it  near 
the  ball],  look  at  the  attraction  Avhich  has  arisen  out  of  the 
shellac,  simply  by  this  friction,  and  which„I  may  take  away  as 
easily  by  drawing  it  gently  through  my  hand.  [The  Lecturer 
repeated  the  experiment  of  exciting  the  shellac,  and  then  re¬ 
moving  the  attractive  poAver  by  drawing  it  through  his  hand.] 
Again  you  Avill  see  I  can  repeat  this  experiment  with  another 
substance ;  for. if  I  take  a  glass  rod  and  rub  it  Avith  a  piece  of 
silk  covered  Avith  Avhat  we  call  amalgam,  look  at  the  attraction 
which  it  has,  how  it  draAVS  the  ball  tOAvards  it ;  and  then,  as 
before,  by  quietly  rubbing  it  through  the  hand,  the  attraction 
Avill  be  all  removed  again  to  come  back  by  friction  Avith  this  silk. 

But  noAv  we  come  to  another  fact.  1  Avill  take  this  piece  of 
shellac,  and  make  it  attractive  by  friction ;  and  remember  that 


1  Reported  verbatim  by  special  permission. 
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whenever  we  get  an  attraction  of  gravity,  chemical  affinity,  ad¬ 
hesion,  or  electricity  (as  in  this  case),  the  body  which  attracts  is 
attracted  also,  and  just  as  much  as  that  ball  was  attracted  by  the 
shellac,  the  shellac  was  attracted  by  the  ball.  Now  I  will  suspend 
this  piece  of  excited  shellac  in  a  little  paper  stirrup,  in  this  way, 
{Jig.  1.)  in  order  to  make  it  move  easily,  and  I  will  take  another 

Fig.  I. 


parted  it  was  evident  to  your  senses  that  they  had  it,  though 
they  do  not  attract  when  they  are  together. 

This  then  is  sufficient  in  the  outset  to  give  you  an  idea  of  the 
nature  of  the  force  which  we  call  electricity.  There  is  no  end  to 
the  things  from  which  you  can  evolve  this  power.  When  you  go 
home  take  a  stick  of  sealing-wax — I  have  rather  a  large  stick,  but 
a  smaller  one  will  do — and  make  an  indicator  of  this  sort  (Jig.  3.) 


piece  of  shellac,  and  after  rubbing  it  with  flannel,  will  bring  them 
near  together :  you  will  think  that  they  ought  to  attract  each 
other,  but  now  what  happens  ?  It  does  not  attract ;  on  the  con¬ 
trary,  it  very  strongly  repels ,  and  I  can  thus  drive  it  round  to 
any  extent.  These,  therefore,  repel  each  other,  although  they  are 
so  strongly  attractive — repel  each  other  to  the  extent  of  driving 
this  heavy  piece  of  shellac  round  and  round  in  this  way.  But 
if  I  excite  this  piece  of  shellac  as  before,  and  take  this  piece  of 
glass  and  rub  it  with  silk  and  then  bring  them  near,  what  think 
you  will  happen  ?  [The  Lecturer  held  the  excited  glass  near  the 
excited  shellac,  when  they  attracted  each  other  strongly.]  You 
see,  therefore,  what  a  difference  there  is  between  these  two  at¬ 
tractions, —  they  are  actually  two  kinds  of  attraction  concerned 
in  this  case,  quite  different  to  anything  we  have  met  with  before ; 
but  the  force  is  the  same.  We  have  here  then  a  double  attraction 
—  a  dual  attraction  or  force — one  attracting  and  the  other  re¬ 
pelling. 

Again,  to  show  you  another  experiment  which  will  help  to 
make  this  clear  to  you.  Suppose  I  set  up  this  rough  indicator 
again  [the  excited  shellac  suspended  in  the  stirrup]  ;  it  is  rough, 
but  delicate  enough  for  my  purpose;  and  suppose  I  take  this 
other  piece  of  shellac,  and  take  away  the  power,  which  I  can  do 
by  drawing  it  gently  through  the  hand;  and  suppose  I  take  a 
piece  of  flannel  (fig.  2.)  which  I  have  shaped  into  a  cap  for  it, 


Fig.  z. 


and  made  dry.  I  will  put  this  shellac  into  the  flannel,  and  here 
comes  out  a  very  beautiful  result.  I  will  rub  this  shellac  and  the 
flannel  together  (which  I  can  do  by  twisting  the  shellac  round), 
and  leave  them  in  contact ;  and  then  if,  I  ask,  by  bringing  them 
near  our  indicator,  what  is  the  attractive  force? — it  is  nothing! 
But  if  I  take  them  apart,  and  then  ask  what  will  they  do  when 
they  are  separated, — why  the  shellac  is  strongly  repelled,  as  it 
was  before,  but  the  cap  is  strongly  attractive;  and  yet  if  I  bring 
them  both  together  again,  there  is  no  attraction — it  has  all  dis¬ 
appeared  [the  experiment  was  repeated].  Those  two  bodies 
therefore  still  contain  this  attractive  power — when  they  were 


Fig.  3. 


Take  a  watch  glass  (or  your  watch  itself  will  do,  you  only  want 
something  which  shall  have  a  round  face),  and  now  if  you  place 
a  piece  of  flat  glass  upon  that,  you  have  a  very  easily  moved 
centre;  and  if  I  take  this  lath  and  put  it  on  the"  flat  glass  (you 
see  I  am  searching  for  the  centre  of  gravity  of  this  lath,  I  want 
to  balance  it  upon  the  watch  glass),  it  is  very  easily  moved 
round,  and  if  I  take  this  piece  of  sealing-wax  and  rub  it  against 
my  coat,  and  then  try  whether  it  is  attractive  [holding  it  near 
the  lath],  you  see  how  strong  the  attraction  is;  I  can  even 
draw  it  about.  Here  then  you  have  a  very,  beautiful  indicator, 
for  I  have  with  a  small  piece  of  sealing-wax  and  my  coat  pulled 
round  a  plank  of  that  kind,  so  you  need  be  in  no  want  of  indi¬ 
cators  to  discover  the  presence  of  this  attraction.  There  is 
scarcely  a  substance  which  we  may  not  use.  Here  are  some  in¬ 
dicators  (fig.  4.)  I  bend  round  a  strip  of  paper  into  a  hoop  and 

Fig.  4. 


we  have  as  good  an  indicator  as  can  be  required ;  see  how  it 
rolls  along,  travelling  after  the  sealing-wax.  If  I  make  them 
smaller,  of  course  we  have  them  running  faster,  and  sometimes 
they  are  actually  attracted  up  into  the  air.  Here  also  is  a  little 
collodion  balloon.  It  is  so  electrical  that  it  will  scarcely  leave 
my  hand  unless  to  go  to  the  other.  See  how  curiously  electrical 
I  it  "is;  it  is  hardly  possible  for  me  to  touch  it  without  making  it 
electrical ;  and  here  is  a  piece  which  clings  to  anything  it  is 
brought  near,  and  which  it  is  not  easy  to  lay  down.  And  here 
is  another  substance,  gutta-percha,  in  tliin  strips  ;  it’is  astonishing 
how  by  rubbing  this  in  your  hands  you  make  it  electrical ;  but 
i  our  time  forbids  us  to  go  further  into  this  subject  at  present ; 
vou  see  clearly  there  are  two  kinds  of  electricities  which  may 
be  obtained  by  rubbing  shellac  with  flannel  or  glass  with  silk. 

Now,  there  "are  some  curious  bodies  in  nature  (of  which  I  have 
two  specimens  on  the  table)  which  are  called  magnets  or  load¬ 
stones  ;  ores  of  iron,  of  which  there  is  a  great  deal  sent  from 
Sweden.  They  have  the  attraction  of  gravitation,  and  attrac¬ 
tion  of  cohesion,  and  certain  chemical  attraction ;  but  they  also 
have  a  great  attractive  power,  for  this  little  key  is  held  up  by 
this  stone.  Now,  that  is  not  chemical  attraction,  it  is  not  the 
attraction  of  chemical  affinity,  or  of  aggregation  of  particles,  or 
of  cohesion,  or  of  electricity  (for  it  will  not  attract  this  ball  if  I 
bring  it  near  it),  but  it  is  a  separate  and  dual  attraction,  and 
what  is  more,  one  which  is  not  readily  removed  from  the  sub¬ 
stance,  for  it  has  existed  in  it  for  ages  and  ages  in  the  bowels 
of  the  earth.  Now  we  can  make  artificial  magnets  (you  will 
see  me  to-morrow  make  artificial  magnets  of  extraordinary 
power).  And  let  us  take  one  of  these  artificial  magnets,  and 
examine  it,  and  see  where  the  power  is  in  the  mass,  and  whether 
it  is  a  dual  power.  You  see  it  attracts  these  keys,  two  or  three 
in  succession,  and  it  will  attract  a  very  large  piece  of  iron. 
That  then  is  a  very  different  thing  indeed  to  what  you  saw  in 
the  case  of  the  shellac,  for  that  only  attracted  a  light  ball,  but 
here  1  have  several  ounces  of  iron  held  up.  And  if  we  come  to 
examine  this  attraction  a  little  more  closely,  we  shall  find  it 
presents  some  other  remarkable  differences;  first  of  all,  one  end 
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of  this  bar  (fig.  5.)  attracts  this  key,  but  the  middle  does  not 
attract.  It  is  not  then  the  whole  of  the  substance  which  attracts. 
If  I  place  this  little  key  in  the  middle  it  does  not  adhere ;  but  if 
I  place  it  there,  a  little  nearer  the  end,  it  does,  though  feebly.  Is  it 
not  then  very  curious  to  find  that  there  is  an  attractive  power  at 
the  extremities  which  is  not  in  the  middle ! — to  have  thus  in  one 
bar  two  places  in  which  this  force  of  attraction  resides.  If  I 
take  this  bar  and  balance  it  carefully  on  a  point,  so  that  it  will 
be  free  to  move  round,  I  can  try  what  action  this  piece  of  iron 
has  on  it.  Well,  it  attracts  one  end,  and  it  also  attracts  the 
other  end,  just  as  you  saw  the  shellac  and  the  glass  did,  with  the 


Fig.  7. 


exception  of  its  not  attracting  in  the  middle.  But  if  now,  instead 
of  a  piece  of  iron,  I  take  a  magnet,  and  examine  it  in  a  similiar 
way,  you  see  that  one  of  its  ends  repels  the  suspended  magnet ; 
the  force  then  is  no  longer  attraction  but  repulsion  ;  but,  if  1  take 
the  other  end  of  the  magnet  and  briug  it  near,  it  shows  at¬ 
traction  again. 

You  will  see  this  better,  perhaps,  by  another  kind  of  expe¬ 
riment.  Here  (fig.  6.)  is  a  little  magnet,  and  I  have  coloured 
the  ends  differently  so  that  you  may  distinguish  one  from  the 
other.  Now  this  end  (  ....  3  of  the  magnet  (fig. 5.)  attracts  the 
uncoloured  of  the  little  magnet.  You  see  it  pulls  it  towards  it 
with  great  power.  And  as  I  carry  it  round,  the  uncoloured  end 
still  follows.  But  now  if  I  gradually  bring  the  middle  of  the  bar 
magnet  opposite  the  uncoloured  end  of  the  needle,  it  has  no  effect 
upon  it,  either  of  attraction  or  repulsion,  until,  as  I  come  to  the 
opposite  extremity  (....)  you  see  that  it  is  the  coloured  end 
of  the  needle  which  is  pulled  towards  it.  We  are  now  therefore 
dealing  with  two  kinds  of  power,  attracting  different  ends  of 
the  magnet — a  double  power,  already  existing  in  these  bodies, 
which  takes  up  the  form  of  attraction  and  repulsion.  And  now 
when  I  put  up  this  label  with  the  word  magnetism,  you  will 
understand  that  it  is  to  express  this  double  power. 

Now  with  this  loadstone  you  may  make 
magnets  artificially.  Here  is  an  artificial 
magnet  (  fig.  7.)  in  which  both  ends  have  been 
brought  together  in  order  to  increase  the  at¬ 
traction.  This  mass  will  lift  that  lump  of  iron, 
and  what  is  more,  by  placing  this  keeper,  as 
it  is  called,  on  the  top  of  the  magnet,  and 
taking  hold  of  the  handle  it  will  adhere  suffi¬ 
ciently  strongly  to  alloAv  itself  to  be  lifted  up, 
so  wonderful  is  its  power  of  attraction.  If  you 
take  a  needle,  and  just  draw  one  of  its  ends 
along  one  extremity  of  the  magnet,  and  then 
draw  the  other  end  along  the  other  extremity, 
and  then  gently  place  it  on  the  surface  of  some 
water  (the  needle  will  generally  float  on  the 
surface,  owing  to  the  slight  greasiness  com¬ 
municated  to  it  by  the  fingers)  you  will  be 
able  to  get  all  the  phenomena  of'attraction  and  repulsion,  by 
bringing  another  magnetised  needle  near  to  it. 

I  want  you  now  to  observe  that  although  I  have  shown 
you  in  these  magnets  that  this  double  power  becomes  evident 
principally  at  the  extremities,  yet  the  whole  of  the  magnet  is 
concerned  in  giving  the  power.  That  will  at  first  seem  rather 
strange,  and  I  must  therefore  show  you  an  experiment  to 
prove  that  this  is  not  an  accidental 
matter,  but  that  the  whole  of  the 
mass  is  really  concerned  in  this 
force,  just  as  in  falling  the  whole 
of  the  mass  is  acted  upon  by  the 
force  of  gravitation.  I  have  here 

(fig.  8.)  a  steel  bar,  and  I  am  going  to  make  it  a  magnet,  by 
rubbing  it  on  the  large  magnet  (fig.  7.)  I  have  now  made  the 
two  ends  magnetic  in  opposite  ways.  I  do  not  at  present  know 
one  from  the  other,  but  we  can  soon  find  out.  You  see  when  I 
bring  it  near  our  magnetic  needle  (fig.  6.)  one  end  repels  and  the 
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other  attracts ;  and  the  middle  will  neitheffattract  nor  repel— it 
cannot,  because  it  is  halfway  between  the  two  ends.  But  now,  if  I 
break  out  that  piece  (n.  s.)  and  then  examine  it— see  Iioav  strongly 
one  end  (n)  pulls  at  this  end  (s  fig.  6.)  and  how  it  repels  the  other 
end  (n).  And  so  it  can  be  shown  that  every  part  of  the  magnet 
contains  this  power  of  attraction  and  repulsion,  but  that  the 
power  is  only  rendered  evident  at  the  end  of  the  mass.  Lou  will 
understand  all  this  in  a  little  while,  but  what  you  have  now  to 
consider  is  that  every  part  of  this  steel  is  in  itself  a  magnet. 
Here  is  a  little  fragment  which  I  have  broken  out  of  the  very 
centre  of  the  bar,  and  you  will  still  see  that  one  end  is  at¬ 
tractive  and  the  other  is  repulsive.  Now,  is  not  this  power 
a  most  wonderful  thing?  And  very  strange,  the  means  of 
taking  it  from  one  substance  and  bringing  it  to  other  matters. 
I  cannot  make  a  piece  of  iron  or  anything  else  heavier  or 
lighter  than  it  is ;  its  cohesive  power  it  must  and  does  have ; 
but,  as  you  have  seen  by  these  experiments,  Ave  can  add  or  sub¬ 
tract  this  poAver  of  magnetism,  and  almost  do  as  Ave  like  with  it. 

And  now  Ave  Avill  return  for  a  short  time  to  the  subject  treated 
of  at  the  commencement  of  this  lecture.  You  see  here  (fig.  9.) 


Fig.  9- 


a  large  machine  got  up  for  the  purpose  of  rubbing  glass  with  silk 
and  for  obtaining  the  poAver  called  electricity ;  and  the  moment 
the  handle  of  the  machine  is  turned  a  certain  amount  of  elec¬ 
tricity  is  evolved,  as  you  Avill  see  by  the  rise  of  the  little  straAv  indi¬ 
cator^.  .  . .)  Noav  I  know  from  the  appearance  of  repulsion  of  the 
pith  ball  at  the  end  of  the  straAv  that  electricity  is  present  in  those 
brass  conductors  (...),  and  I  Avant  you  to  see  the  manner  in  which 
that  electricity  can  pass  away  [touching  the  conductor  (.  .  .)  Avith 
his  finger,  the  Lecturer  dreAV  a  spark  from  it,  and  the  straAv  elec¬ 
trometer  immediately  fell].  There,  it  has  all  gone;  and  that  I 
have  really  taken  it  aAvay  you  shall  see  by  an  experiment  of 
this  sort.  If  I  hold  this  cylinder  of  brass  by  the  glass  handle 
and  touch  the  conductor  with  it  I  take  aAvay  a  little  of  the  elec¬ 
tricity.  You  see  the  spark  in  Avhich  it  passes,  and  observe  that  the 
pith  ball  indicator  has  fallen  a  little, 'which  seems  to  imply  that 
so  much  electricity  is  lost ;  but  it  is  not  lost,  it  is  here  in  this 
brass,  and  I  can  take  it  aAvay  and  carry  it  about,  not  because  it 
has  any  substance  of  its  oavii,  but  by  some  strange  property  which 
Ave  have  not  before  met  with  as  belonging  to  any  other  force. 
Let  us  see  whether  Ave  have  it  here  or  not.  [  f he  Lecturer 
brought  the  charged  cylinder  to  a  jet  from  which  gas  Avas 
issuing;  the  spark  was  seen  to  pass  from  the  cylinder  to  the  jet, 
but  the  gas  did  not  light.]  Ah !  the  gas  did  not  light,  but  you 
saAV  the  spark;  there  is  perhaps  some  draught  in  the  room  which 
bleAV  the  gas  on  one  side,  or  else  it  would  light ;  Ave  Avill  try 
this  experiment  afterwards.  You  see  from  the  spark  that  I  can 
transfer  the  power  from  the  machine  to  this  cylinder,  and  then 
carry  it  away  and  ghre  it  to  some  other  body.  1  ou  knoAV  Arery 
Avell  as  a  matter  of  experiment  that  AAre  can  transfer  the  poAver  of 
heat  from  one  thing  to  another ;  for  if  I  put  my  hand  near  the  fire  it 
gets  hot.  I  can  sIioav  you  this  by  placing  before  us  this  ball 
which  has  just  been  brought  red-hot  from  the  fire.  If  I  press 
this  Avire  to  it  some  of  the  heat  Avill  be  transferred  from  the  ball, 
and  I  have  only  now  to  touch  this  piece  of  gun-cotton  Avith  the 
hot  Avire  and  you  see  how  I  can  transfer  the  heat  from  the  ball 
to  the  Avire  and  from  the  Avire  to  the  cotton.  So  you  see  that 
some  poAvers  are  transferable  and  others  are  not.  Observe  hoAV 
long  the  heat  stops  in  this  ball.  I  might  touch  it  with  the  Avire, 
or  with  mv  finger,  and  if  I  did  so  quickly,  I  should  merely  burn 
the  surface  of  the  skin ;  Avhereas  if  I  touch  that  cylinder  however 
rapidly  Avith  my  finger  the  electricity  is  gone  at  once — dispersed 
on  the  instant,  in  a  manner  Avonderful  to  think  of. 
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I  must  now  take  up  a  little  of  your  time  in  showing  you  the 
manner  in  which  these  powers  are"  transferred  from  one  thing  to 
another;  for  the  manner  in  which  force  maybe  conducted  or 
transmitted  is  extraordinary,  and  most  essential  for  us  to  under¬ 
stand.  Let  us  see  in  what  manner  these  powers  travel  from 
place  to  place.  Both  heat  and  electricity  can  be  conducted ;  and 
here  is  an  arrangement  I  have  made  to  show  how  the  former  can 
travel.  It  consists  of  a  bar  of  copper  (fig.  10.)  and  if  I  take  a 


Fig.  10. 


spirit-lamp  (this  is  one  way  of  obtaining  the  power  of  heat)  and 
place  it  under  that  little  chimney,  the  flame  will  strike  against  : 
the  bar  of  copper  and  keep  it  hot.  Now  you  are  aware  that 
power  is  being  transferred  from  the  flame  of  that  lamp  to  the 
copper,  and  3-011  will  see  by  and  by  that  it  is  being  conducted 
along  the  copper  from  particle  to  particle ;  for,  inasmuch  as  I 
have  fastened  these  wooden  balls  by  a  little  wax  at  particular 
distances  from  the  point  where  the  copper  is  first  heated,  first 
one  ball  will  fall  and  then  the  more  distant  ones,  as  the  heat 
travels  along,  and  thus  yon  will  learn  that  the  heat  travels 
gradually  through  the  copper.  You  will  see  that  this  is  a  very 
slow  conduction  of  power  as  compared  with  electricit}'.  If  I 
take  cylinders  of  wood,  and  metal  joined  together  at  the  ends  and 
wrap  a  piece  of  paper  round  and  then  apply  the  heat  of  this  lamp 
to  the  place  where  the  metal  and  wood  join,  you  will  see  how  the 
heat  will  accumulate  where  the  wood  is,  and  burn  the  paper  with 
which  I  have  covered  it ;  but  where  the  metal  is  beneath,  the  heat 
is  conducted  away  too  fast  for  the  paper  to  be  burned.  And 
so  if  I  take  a  piece  of  wood  and  a  piece  of  metal  joined  together, 
and  put  it  so  that  the  flame  shall  play  equally  both  upon  one  and 
the  other,  we  shall  soon  find  that  the  metal  will  become  hot 
before  the  wood ;  for  if  I  put  a  piece  of  phosphorus  on  the  wood, 
and  another  piece  on  the  copper,  you  will  find  that  the  phosphorus 
on  the  copper  will  take  fire  before  that  on  the  wood  is  melted ; 
and  this  shows  you  how  badly  the  wrood  conducts  heat.  But 
with  regard  to  the  travelling  of  electricity  from  place  to  place 
its  rapidity  is  astonishing.  I  will,  first  of  all,  take  these  pieces 
of  glass  and  metal,  and  37ou  will  soon  understand  how  it  is  that 
the  glass  does  not  lose  the  powrer  w7hich  it  acquired  when  it  is 
rubbed  by  the  silk;  b3*  one  or  two  experiments  I  will  show 
3’ou.  If  I  take  this  piece  of  brass  and  bring  it  near  the  ma¬ 
chine,  3-011  see  how  the  electricity  leaves  the  latter  and  passes 
to  the  brass  c}’linder.  And  again,  if  I  take  a  rod  of  metal  and 
touch  the  machine  with  it  I  lower  the  indicator,  but  when  I 
touch  it  with  a  rod  of  glass  no  power  is  drawn  away,  showing 
you  that  the  electricity  is  conducted  by  the  glass  and  the 

metal  in  a  manner  entirely  different;  and  to  make  }7ou  see 

that  more  clearly  we  will  take  one  of  our  Leyden  jars.  Now, 

I  must  not  embarrass  your  minds  with  this  subject  too  much, 
but  if  I  take  a  piece  of  metal  and  bring  it  against  the  knob 
at  the  top  and  the  metallic  coating  at  the  bottom  you  will  see 
the  electricity  passing  through  the  air  as  a  brilliant  spark.  It 
takes  no  sensible  time  to  pass  through  this,  and  if  I  were  to  take 
a  long  metallic  wire,  no  matter  what  the  length,  at  least  as  far 
as  we  are  concerned ;  and  if  I  make  one  end  of  it  touch  the  out¬ 
side,  and  the  other  touch  the  knob  at  the  top  —  see  how  the 

electricity  passes! — it  has  flashed  instantaneously  through  the 
whole  length  of  this  wire.  Is  not  this  different  from  the  trans¬ 
mission  of  heat  through  this  copper-bar,  (fig.  10.)  which  has  taken 
a  quarter  of  an  hour  or  more  to  reach  the  first  ball  ? 

Here  is  another  experiment,  for  the  purpose  of  showing  the 
conductibility  of  this  power  through  some  bodies  and  not  through 
others.  Why  do  I  have  this  arrangement  made  of  brass  ? 
[pointing  to  the  brass  work  of  the  electrical  machine,  fig.  9.] 
Because  it  conducts  electricit37.  And  why  do  I  have  these  columns 
made  of  glass  ?  Because  they  obstruct  the  passage  of  electricity. 
And  why  do  I  put  that  paper  tassel  (fig.  11.)  at  the  top  of  the 
pole,  upon  a  glass  rod,  and  connect  it  with  this  machine  by 
means  of  a  wire?  You  see  at  once  that  as  soon  as  the  handle  of 


the  machine  is  turned  the  electricity  which  is  evolved  travels 
along  this  wire  and  up  the  -wooden  rod,  and  goes  to  the  tassel 
at  the  top,  and  3-011  see  the  power  of  repulsion  with  which  it  has 
endowed  these  strips  of  paper,  each  spreading  outwards  to  the 
ceiling  and  sides  of  the  room.  The  outside  of  that  wire  is  covered 

with  gutta-percha ;  it  would 
not  serve  to  keep  the  force 
from  3'ou  if  you  touched  it 
with  3rour  hands,  because  it 
would  burst  through,  but  it 
answers  our  purpose  for  the 
present.  And  so  37ou  see  how 
easily  I  can  manage  so  as  to 
send  this  power  of  electricit3r 
from  place  to  place  by- 
choosing  the  materials  which 
can  conduct  the  power. 
Suppose  I  want  to  fire  a 
portion  of  gunpowder,  I  can 
readily  do  it  by  this  trans¬ 
ferable  power  of  electricity. 
I  will  take  a  Le37den  jar, 
or  any  other  arrangement 
which  gives  us  this  power, 
and  arrange  wires  so  that 
they  may  carry  the  power  to 
the  place  I  wish ;  and  then 
placing  a  little  gunpowder 
on  the  extremities  of  the 
wires,  the  moment  I  make 
the  connexion  by  this  dis¬ 
charging  rod,  I  shall  fire  the 
gunpowder  [the  connexion 
was  made  and  the  gun¬ 
powder  ignited].  And  if  1 
were  to  shoAV  37ou  a  stool 
like  this,  and  were  to  explain 
to  3’ou  its  construction,  3-0 u 
could  easily  understand  that 
we  use  glass  legs  because 
these  are  capable  of  pre¬ 
venting  the  electricity  from 
going  away  to  the  earth.  If,  therefore,  I  were  to  stand  on 
this  stool  and  receive  the  electricity  through  this  conductor  I 
could  give  it  to  an37thing  that  I  touched.  [The  Lecturer  stood 
upon  the  insulating  stool  and  placed  himself  in  connection  with 
the  conductor  of  the  machine.]  Now  I  am  electrified,  I  can  feel 
my  hair  rising  up  as  the  paper  tassel  did  just  now.  Let  us  see 
whether  I  can  succeed  in  lighting  gas  by  touching  the  jet  with 
my  finger.  [The  Lecturer  brought  his  finger  near  a  jet  from 
which  gas  was  issuing,  when  after  one  or  two  attempts  the  spark 
which  came  from  his  finger  to  the  jet  set  fire  to  the  gas.]  You 
now  see  how  it  is  that  this  power  of  electricity  can  be  transferred 
from  the  matter  in  which  it  is  generated,  and  conducted  along 
wires  and  other  bodies  and  thus  be  made  to  serve  new  purposes 
utterly  unattainable  b37  the  powers  we  have  spoken  of  on  previous 
days ;  and  you  will  not  now  be  at  a  loss  to  bring  this  power  of 
electricity  into  comparison  with  those  which  we  have  previous^7 
examined,  and  to-morrow  we  shall  be  able  to  go  further  into  the 
consideration  of  these  transferable  powers. 

(The  Sixth  and  last  Lecture ,  on  the  Correlation  or  thh  Physical  Forces,  will 

be  ffivcn  in  our  next.) 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY, — Jan.  19,  i860 —concluded. 

Professor  Brodie,  F.R.S.  President,  in  the  Chair. 

Mr.  Frederick  Field  made  a  verbal  communication  re¬ 
specting  the  double  sulphides  of  copper  and  iron.  He  observed 
that,  from  many  analyses  of  those  compounds,  the  sulphur, 
copper,  and  iron,  existed  in  certain  definite  proportions,  the 
copper  being  always  in  the  state  of  disulphide  (Cu2S)  whilst 
the  iron  appeared  to  be  in  many  different  states  of  sulphu- 
ration.  By  washing,  or  by  the  addition  of  carbonates  or 
oxides  of  copper,  the  percentage  of  that  metal  was  necessarily 
increased,  a  proportionately  larger  number  of  atoms  of 
disulphide  being  formed  to  the  atoms  of  the  sulphides  of  iron, 
until  by  continuing  the  process  still  further  all  the  iron  was 
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expelled,  and  a  simple  di-sulphide  of  copper  remained.  Thus 
a  regulus  containing  17-20  of  copper,  was  found  likewise  to 
contain  52-68  per  cent,  iron,  and  30-10  sulphur,  and  the  formula 
of  this  compound  may  he  expressed  by  the  following  numbers: 

(Cu2S)  FeSs,  FeS,  aFesS. 


or  one  of  disulphide  of  copper  in  union  with  one  of  sesqui- 
sulphide,  one  of  protosulphide,  and  two  of  di-sulphide  of  iron. 
On  roasting  the  above  for  some  time,  the  compound  of 

Cu  36*12 

Fe  56-78 

S  .....  27-08 

99'98 

was  obtained,  agreeing  with  the  formula 

3(Cu2S),  Fe2S3,  FeS,  2Fe2S 
and  by  further  similar  treatment :  ~ 

Cu  497* 

Fe .  .  2,5*34 

S  .....  24-85 

90-90 


and  Cu 
Fe 

S  .... 

agreeing  respectively  to 

6(Cu2S)  Fe2S3,  FeS,  2Fe2S. 
and  12  (C112S)  Fe2,  FeS2,  aFe3S. 


61-34 

*5-65 

25*00 


of  wood  ashes,  and  by  that  means  they  succeeded  in  very 
considerably  increasing  the  yield.  He  proposed  the  working 
over  again  of  50  or  60  tons  of  tailing, { which  was  accordingly 
done,  and  they  got  very  much  larger  quantities  of  gold  from 
it  than  they  did  from  the  original  ore.  He  thought  that  in 
all  cases  where  wood  ashes  could  be  obtained  without  much 
difficulty  it  would  be  found  advisable  to  add  them  from 
time  to  time  in  the  mills.  In  the  case  just  mentioned  it  was 
thought  a  most  wonderful  discovery,  and  was  the  means  of 
causing  some  mills  to  be  reworked  at  a  profit  which  had 
before  been  obliged  to  stop. 

Mr.  Field  stated  that  he  had  had  some  large  pieces  of  so- 
called  native  zinc  sent  Jo  him  for  analysis.  They  were 
almost  entirely  soluble  in  dilute  sulphuric  acid.  On  speaking 
to  one  of  the  workmen  about  them  he  was  shown  how  this 
native  zinc  was  formed.  The  miners  worked  up  clay  into 
a  hollow  lump  and  then  poured  melted  zinc  into  it.  This 
was  afterwards  rubbed  over  with  earth,  which  gave  it  the 
appearance  of  silver  stone.  Travellers  passing  by  the  mines 
would  readily  purchase  these  specimens. 

Mr.  Phillips  stated  that  wood  ashes  had  been  found  to  be 
of  very  great  use  in  the  barrel  amalgamation  process  of  ex- 
;  tracting  silver  in  Spain.  It  seemed  to  assist  the  process  in 
*  some  way  or  other  —  perhaps  in  the  way  suggested  as  to 
!  gold. 
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Mr.  Field  also  remarked  how  greatly  the  increase  of 
copper  in  regulus  reduced  the  iron  in  comparison  with  the 
sulphur,  thus  in  the  last  analysis,  the  sulphur  is  less  by  two 
per  cent,  than  in  the  preceding,  and  the  iron  is  10  per  cent.,  so 
that  in  practice  not  much  advantage  is  gained,  as  far  as  the 
expulsion  of  sulphur  is  concerned,  by  calcining  regulus  of  a 
per  centage  of  60  to  70  than  of  45  to  50. 

The  same  gentleman  briefly  explained  two  different  modes 
of  reducing  regulus  to  powder,  employed  in  some  establish¬ 
ments  in  South  America.  One,  by  a  process  patented  some¬ 
time  since  by  Mr.  Napier,  which  consisted  in  adding  nitrate 
of  soda  to  the  regulus  in  the  furnace  immediately  after 
skimming,  and  by  plunging  the  pigs,  after  tapping,  in  a  tank 
of  water  —  the  regulus  was  reduced  to  an  impalpable  powder, 
by  the  disintegration,  and  a  sulphide  of  sodium  formed, 
which  dissolved  out  small  quantities  of  the  sulphides  of 
antimony  and  arsenic.  The  other  method  consisted  in 
simply  crushing  and  sifting  the  regulus.  Both  methods 
have  their  attendant  advantages,  but  whereas  in  the  latter 
method  regulus  of  any  per  centage  may  be  crushed,  that 
compound,  in  Mr.  Napier’s  process,  must  not  contain  more 
than  50,  or  at  any  rate  54  per  cent,  of  copper,  or  disintegration 
will  not  take  place. 

The  Chairman,  after  Mr.  Field  had  concluded  his  paper, 
called  the  attention  of  the  meeting  to  a  cast  of  a  nugget  of 
gold,  kindly  shown  by  Mr.  Tennant.  It  came  from  King- 
over  Diggings,  120  miles  from  Melbourne.  It  was  melted  in 
August,  1858,  and  yielded  gold  to  the  value  of  6905/.  12s.  9 d. 

Dr.  I  iONGSTAEF  mentioned  with  reference  to  gold  that  some 
years  since  upon  visiting  some  gold  regions,  there  was  one 
circumstance  which  came  before  him  to  which  he  paid  par¬ 
ticular  attention  at  the  time,  and  which  ended  in  a  practical 
result  of  considerable  advantage  to  miners.  It  was  found 
that,  in  extracting  the  gold  from  quartz,  the  yield  varied 
very  considerably,  and  at  times  they  were  much  disap¬ 
pointed  in  the  quantity  of  gold  yielded  by  quartz  from  the 
same  locality, —  in  fact,  at  one  time  they  got  a  considerable 
product,  and  another  time  they  procured  very  little  from 
another  batch  of  the  same  ore.  That  induced  him  to  exa¬ 
mine  the  material  which  was  left  after  extraction,  and  on 
testing  the  tail  he  found  a  considerable  quantity  of  gold  in 
it,  which  however  on  bringing  it  in  contact  with  quicksilver 
refused  to  amalgamate.  That  led  him  to  suspect  that  there 
might  be  a  coating  of  unctuous  matter  on  the  gold  which 
prevented  the  action  of  the  mercury.  He  suggested  there¬ 
fore  that  they  should  mix  with  the  crushed  quartz  a  quantity 


The  Senate  of  this  University  has  recently,  in  accordance 
with  representations  made  to  it  by  many  of  the  most  emi¬ 
nent  men  of  science  in  the  country,  instituted  the  degrees  of 
Bachelor  and  Doctor  of  Science  (B.  Sc.  and  D.  Sc.).  Can¬ 
didates  for  the  former  degree,  that  of  B.  Sc.,  will  be  required 
to  have  passed  the  matriculation  examination,  and  to  pass 
two  subsequent  examinations  :  but  Bachelors  of  Arts  of  this 
university,  and  undergraduates  who  shall  have  passed  the 
first  examination  for  the  degree  of  Bachelor  of  Medicine  of 
this  university,  will  be  admitted  to  the  degree  of  Bachelor 
of  Science  on  passing  the  second  B.  Sc.  examination  only. 

The  first  B.  Sc.  examination  is  to  take  place  once  a  year, 
and  to  commence  on  the  third  Monday  in  July.  No  can¬ 
didate  will  be  admitted  to  this  examination  within  one 
academical  year  of  the  time  of  his  passing  the  matriculation 
examination,  nor  unless  he  has  transmitted  to  the  registrar, 
at  least  a  month  before  the  commencement  of  the  examina¬ 
tion,  a  satisfactory  certificate  of  good  conduct. 

The  fee  for  the  examination  will  be  5Z. ;  and  candidates 
will  not  be  approved  unless  they  show  a  competent  know¬ 
ledge  of  the  fundamental  principles  of  (1.)  Mathematics  ; 
(2.)  Mechanical  and  Natural  Philosophy;  (3.)  Chemistry; 
(4.)  Biology,  including  Botany  and  Vegetable  Physiology, 
and  Zoology  and  Animal  Physiology. 

Any  candidate  who  has  passed  the  first  B.  Sc.  examination 
may  be  examined  for  honours. 

The  second  B.  Sc.  examination  will  take  place  once  a 
year,  and  will  commence  on  the  fourth  Monday  in  October. 
No  candidate  will  be  admitted  to  it  within  one  academical 
year  of  the  time  of  his  passing  the  first  B.  Sc.  examination. 
The  fee  and  the  regulation  with  regard  to  the  certificate  of 
good  conduct  are  the  same  as  in  the  former  case.  The  sub¬ 
jects  of  examination  will  be,  Mechanical  and  Natural 
Philosophy,  —  Chemistry,  Inorganic  and  Organic,  Theo¬ 
retical  and  Practical,  —  Animal  Physiology,  —  Geology  and 
Palaeontology,  —  Logic,  and  Moral  Philosophy. 

Any  candidate  who  has  passed  may  be  examined  for 
honours. 

The  examination  for  the  degree  of  Doctor  of  Science 
(D.  Sc.)  is  to  take  place  annually  within  the  first  fourteen 
days  of  June.  No  candidate  will  be  admitted  to  this  ex¬ 
amination  until  after  the  expiration  of  two  academical  years 
from  the  time  of  his  obtaining  the  degree  of  B.  Sc.  Candi¬ 
dates  for  this  degree  in  any  year  must  give  notice  of  their 
intention  to  the  registrar,  and  pay  to  him  a  fee  of  10/.  on  or 
before  Jhe  1st  of  April. 
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The  subjects  embrace  the  usual  branches  of  Physical, 
Biological,  Geological,  and  Mental  Science. 

In  following  the  course  of  study  required  as  a  preparation 
for  these  degrees,  candidates  are  left  to  their  own  free 
choice  both  as  to  locality  and  as  to  instructors  ;  and  by  the 
new  charter  recently  granted  to  the  university,  candidates 
for  the  degrees  in  Arts  enjoy  the  same  liberty,  so  that  these 
degrees  also  are  now  open  to  every  one  who  can  stand  the 
test  of  the  successive  examinations  to  which  candidates  for 
them  are  subjected. 


NOTICES  OP  BOOKS,  PATENTS,  &c. 


The  Radical  Theory  in  Chemistry,  by  John  Joseph 
Griffin,  F.C.S.,  Hon.  Member  of  the  Philosophical  Society 
of  Glasgow.  1858.  London:  J.  J.  Griffin,  Bunhill  Row. 
Chemical  Recreation :  a  popular  Manual  of  Experimental 
Chemistry.  Same  Author.  Tenth  Edition,  i860. 

There  are  more  than  one  kind  of  chemists.  There  are  the 
real  workers  in  the  science,  men  who  spend  the  best  part  of 
their  lives  in  the  laboratory,  earnestly  accumulating  facts ; 
men  whose  greatest  happiness  is  the  production  of  new  sub¬ 
stances  ;  men  who  use  the  theories  in  vogue  merely  as  means 
to  an  end,  who  have  a  certain  amount  of  faith  in  them,  but 
who  do  not  care  one  iota  whether  oxygen  has  an  atomic 
weight  of  eight  or  sixteen,  or  whether  an  atom  of  hydrogen 
occupies  the  same  or  twice  the  space  of  oxygen.  Such  men 
know  that  the  quantities  in  chemistry  aye  merely  relative  — 
that  we  have  no  means  as  yet  of  knowing  the  absolute  truth 
as  it  exists  in  the  mind  of  the  Deity —  and  they  are  satisfied 
with  receiving  chemical  theories  more  as  systems  of  classi¬ 
fication  than  as  expressions  of  ultimate  fact.  There  are 
others  who  consider  these  points  as  vital,  who  will  descant 
with  great  ingenuity,  but  less  temper,  not  only  upon  the 
impossibility  of  more  than  one  system  of  chemical  notation 
being  correct,  but  also  upon  the  utter  stupidity  of  all  who  do 
receive  the  one  system  with  implicit  faith.  These  second 
class  of  chemists  do  not,  as  a  general  rule,  make  researches, 
—  they  read  the  researches  of  others,  and,  while  reading, 
slowly  but  solemnly  inflate,  the  principle  of  expansion  being 
a  sublime  consciousness  of  the  inferiority  of  the  worker  to 
the  theorizer.  Sir  Humphry  Davy  has  said :  “  When  I 
consider  the  variety  of  theories  which  may  be  formed  on  the 
slender  foundation  of  one  or  two  facts,  I  am  convinced  that 
that  it  is  the  business  of  the  true  philosopher  to  avoid  them 
altogether.  It  is  more  laborious  to  accumulate  facts  than  to 
reason  concerning  them  ;  but  one  good  experiment  is  of  more 
value  than  the  ingenuity  of  a  brain  like  Newton’s.”  There 
are  facts  —  stern,  unbending  and  uncompromising  facts  — 
which  no  theories  now  known  will  either  reconcile  or 
explain.  There  is  not  one  theory  which  can  explain  the 
annexed  equation. 

C4H5Na  +  zC02  =  C6H5Na04. 

It  is  a  mere  case  of  simple  addition,  and  yet  if  any  chemist 
had  predicted  such  a  synthesis  he  would  have  been  pro¬ 
nounced  insane.  If  chemists  would  always  be  honest  enough 
to  admit  when  the  facts  are  first  discovered  and  the  theories 
drawn  from  them  afterwards,  how  much  better  we  should 
esteem  them.  The  general  rule  is,  as  soon  as  a  remarkable 
and  probably  unexpectedTact  comes  to  light,  -for  the  discoverer 
to  write  his  paper  as  if  he  had  foreseen  the  new  reaction.  If 
chemists  did  but  know  how  internal  evidence  generally  betrays 
their  mental  process,  they  would  see  the  true  policy  of  being 
strictly  candid.  We  disclaim  allusion  to  any  one  person 
or  reaction,  we  allude  to  working  chemists  generally,  here 
and  abroad ;  and  it  is  evidently  impossible,  for  obvious 
reasons,  that  the  remark  we  have  made  can  apply  to  the 
author  now  mentioned. 

Mr.  J.  J.  Griffin  has  been  for  many  years  before  the 
public  both  as  an  author  and  a  commercial  man.  Chemists 


are  not  generally  aware  of  the  debt  of  gratitude  they  owe 
him  for  the  introduction  of  foreign  apparatus  and  appliances 
into  this  country.  At  a  time  when  good  chemicals  and  in¬ 
struments  were  to  the  last  degree  difficult  to  procure,  Mr. 
Griffin,  at  great  pecuniary  risk,  brought  from  various  parts 
of  the  continent  to  this  country  all  that  was  likely  to  assist 
the  working  chemist  in  his  labours.  He  also  found  time  to 
make  an  excellent  translation  of  Rose’s  Treatise  on  Analysis ; 
he  even  produced  a  laborious  work  on  Crystallography,  and 
two  other  books,  namely,  the  Romance  of  Chemistry  and  the 
Chemical  Recreations.  All  these  works  display  talent  and 
powers  of  application  of  a  superior  kind.  A  more  charming- 
book  for  young  students  of  chemistry  than  the  first  few' 
editions  of  the  Chemical  Recreations  was  never  penned. 
The  Romance  of  Chemistry,  although  cleverly  written,  was 
deformed,  like  all  his  theoretical  writings,  by  an  unbecoming- 
way  of  speaking  of  all  who  did  not  think  in  the  same  manner 
as  himself.  Even  Berzelius,  the  profound,  the  laborious 
Berzelius,  whose  memory  all  chemists  who  know  the  his¬ 
tory  of  their  science  gratefully  revere,  was  treated  with  a 
flippant  ridicule  which  we  should  be  sorry  to  apply  even  to 
the  theories  of  our  author. 

The  Radical  Theory  in  Chemistry  is  a  laboriously  thoughtful 
book  ;  it  is  not  our  intention  to  criticise  the  theories  in  it  mi « 
nutely  in  this  place,  because  it  would  be  utterly  impossible  in 
the  space  which  can  be  spared  to  a  review.  It  is  the  less  ne¬ 
cessary,  because,  in  all  probability,  all  that  is  original  in  them 
will  before  long  be  noticed  in  Dr,  Odling’s  work.  We  may 
however  mention  that  the  author  appears  to  consider  ridicule 
as  powerful  an  engine  of  conversion  as  he  did  a  quarter  of 
a  century  ago.  At  page  201  he  says  :  “  I  shall,  for  the  sake 
of  brevity,  only  quote  such  of  these  names,”  alluding  to  the 
organic  bases,  “  as  serve  either  to  identify  the  compounds, 
or  to  exhibit  some  of  the  vagaries  of  chemists,  or  to  illustrate 
important  or  disputed  doctrines.”  Mr.  Griffin  is  ironical  in 
his  remarks  on  Dr.  Hofmann’s  systematic  but  necessarily 
sesquipedalian  nomenclature  for  the  bases  discovered  by  him. 
He  does  not  appear  to  be  aware  that  Dr.  Hofmann  never  in¬ 
tended  these  names  to  remain  in  science,  but  merely  used 
them  as  a  means  of  description.  It  is  amusing,  therefore,  to 
find  that  Mr.  Griffin  seriously  proposes  to  chemists  to  call 
dolomite,  “  bis  magnen  carbite  tris  calcen  carbite,”  and  to  use 
such  delightful  terms  as  “  zincen  carbite  cum  zincabon  hydro- 
noze  ”  (p.  185). 

Mr.  Griffin  is  angry  with  Dumas  for  being  sarcastic  upon 
Longchamp,  but  he  nevertheless  hurls  the  following  avalanche 
of  irony  upon  M.  Stadeler,  and  his  base  acetonine  : — “  I  do 
not  believe  in  the  existence  of  this  assumed  new  base.  Ace¬ 
tone  itself  contains  acetyl  and  methyl,  see  p.  77.  Acetonia  is 
comprised  of  an  ammon  and  an  amid,  including  the  same 
radicals  ;  and  the  platinum  salt  and  the  binoxalate  can  be 
explained  (see  Nos.  205,  206)  without  resorting  to  the  ex¬ 
pedient  of  creating  a  hypothetical  ‘  new  base  ’  to  meet  the 
special  circumstances,  an  expedient  to  which  organic  chemists 
resort  with  a  too  ready  facility.  When  compound  salts  can 
be  clearly  explained  by  means  of  well-known  existing  ra¬ 
dicals,  what  is  the  use  of  making  imaginary  bases  ?  In  the 
present  case,  three  atoms  of  methyl,  three  atoms  of  acetyl, 
and  two  atoms  of  azote  are  rolled  up  into  a  giant  new  base, 
and  called  acetonia.  This  method  of  practising  synthesis  is 
becoming  really  alarming”  (p.  216).  After  this  we  may 
consider  M.  Stadeler  and  his  unhappy  base  as  having  ceased 
to  exist. 

Mr.  Griffin  generally  writes  in  a  tone  indicative  of  ex¬ 
treme  mental  depression,  but  at  p.  292  he  recklessly  plunges 
into  the  funny. 

“  The  name  melaniline  was  adopted  in  consequence  of  a  re¬ 
lationship  or  an  analogy  which  Dr.  Hofmann  supposed  to  exist 
between  this  body  and  the  compound  which  is  usually  called 
melamine.  According  to  my  way  of  formulating  these  two  com¬ 
pounds,  they  are  as  follows : — 

Melamine  = 

Melaniline  = 


ZH2,  Cyl  =  Amida  cyanyla. 

ZH,  Cell,, ;  Cy\  Phenylac  cyana  cum 
ZH,  C0II5  ;H  j  ~  phenyl  hydra. 
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The  relationship  which  exists  between  these  two  compounds  is 
certainly  very  distant ;  a  sort  of  Scotch-cousinship  a  great  many 
times  removed.” 

We  wonder  if  Dr.  Hofmann  has  ever  read  the  work  before 
us,  and,  if  he  has,  how  he  felt  on  seeing  the  havoc  which 
Mr.  Griffin  makes  with  his  formulae. 

Every  one  remembers  poor  Laurent’s  exclamation,  — 
“  What  have  I  to  do  with  your  copulae,  your  radicals,  and 
your  castles  of  cards  ?  ”  Mr.  Griffin  appears  to  endeavour  to 
feebly  imitate  his  style  in  many  places,  among  others  at  p.  296, 
where,  alluding  again  to  his  old  enemy  melaniline,  he  says  :  — 

“  What  have  we  to  do  with  mellon  or  aniline  mellon,  or  with 
C6H4,  or  Cj2H4,  or  C1SH4N4?  The  process  and  its  interpretation 
are  extremely  simple,  and  require  none  of  these  far-fetched  lumi¬ 
naries  to  enlighten  them.” 

Again,  on  the  next  page,  we  have  — 

“  These  three  formulae  exhibit  the  usual  excellencies  of  Ger- 
hardt’s  ‘  type  ammonia,’  and  make  simple  things  complex  with 
remarkable  facility.” 

When  we  know  that  hundreds  of  chemists  have  found  the 
types  of  the  late  illustrious  chemist  M.  Gerhardt  of  the 
greatest  assistance  to  them  in  their  studies  and  researches, 
and  that  theythave  not  as  yet  found  the  “  Phenylam  phenylac 
cyanen  ”  of  Mr.  Griffin  help  them  (at  least  except  so  far  as 
it  has  contributed  to  give  an  air  of  playfulness  to  an  other¬ 
wise  grave  subject),  we  cannot  escape  the  conclusion  that  it 
would  be  better  to  avoid  such  attempts  at  sarcasm  and  fine 
writing. 

At  p.  308,  chemists  (by  the  way,  it  is  evident  from  the 
perpetual  abuse  Mr.  Griffin  lavishes  upon  “  chemists  ”  that 
lie  does  not  consider  himself  to  belong  to  the  fraternity) 
are  said  to  be  in  a  “  muddle  ”  as  regards  the  platinum  bases. 
Undoubtedly  there  are  great  difficulties  in  the  way  of  a  clear 
understanding  of  the  matter,  and  when  we  remember  that 
Mr.  Griffin  repeats  the  classic  word  “  muddle  ”  no  less  than 
six  times  on  p.  308,  we  do  think  he  was  bound  to  throw  a 
new  light  upon  it.  He  does  not,  however  appear  to  agree 
with  us  upon  this  point. 

At  p.  313  Mr.  Griffin,  finding  his  subject  a  little  too  heavy 
even  for  him,  plunges  headlong  into  The  Renowned  History 
of  the  Seven  Champions  of  Christendom.  He  then  tells  chemists 
to  “unmuzzle  their  wisdom”  (p.  314).  Wediere  anxiously  ask 
if  Mr.  Griffin  has  been  unmuzzled  ;  because,  if  so,  it  is  high 
time  for  “  orthodox  chemists  ”  to  look  out. 

We  refrain,  as  an  unprofitable  task,  from  quoting  any 
more  of  Mr.  Griffin’s  sarcasms,  or  playful  remarks  ;  it  is 
true  that  in  one  place  he  quotes  Joe  Miller,  and  that  in 
another  Mr.  Woodin  and  Miss  P.  Horton  are  dragged  in  as 
illustrations ;  but  as  it  appears  to  make  him  happy  and 
does  no  one  any  harm,  it  may  be  passed  over  without  further 
comment. 

There  can  be  no  doubt  that  Mr.  Griffin  has  most  labo¬ 
riously  studied  his  subject,  and  that  in  many  cases  there  is 
reason  in  his  arguments.  It  is  true  that  he  is  not  always 
careful  to  let  us  know  exactly  the  amount  of  novelty  in  his 
views,  that  he  does  not  always  tells  us  whose  ideas  he  is 
enunciating,  and  therefore  the  student  may  sometimes  give 
him  a  little  more  praise  for  originality  than  he  deserves ; 
but  it  may  in  fairness  be  set  off  against  the  numerous  in¬ 
stances  where  arguments  which  are  strictly  his  own  will 
pass  without  obtaining  a  proper  meed  of  appreciation. 

There  is  one  important  point  upon  which  our  author  insists 
very  strongly,  and  where  he  has  a  certain  amount  of  com¬ 
mon  sense  on  his  side.  As  usual,  however,  he  deforms  his 
argument  by  a  melancholy  attempt  at  sarcastic  writing.  We 
allude  to  the  use  of  hydrogen  as  a  standard  for  the  specific 
gravities  of  gases  and  vapours.  At  p.  140  of  his  Chemical 
Recreations ,  he  says  :  — 

“  One  of  the  marvels  of  modem  chemistry  is  the  persistence  of 
its  professors  in  the  practice  of  comparing  the  specific  gravities 
of  gases  with  that  of  common  air  taken  as  unity.  To  be  con¬ 
sistent  they  should  adopt  the  additional  absurdity  of  taking  the 
composition  of  common  air  as  the  standard  of  the  atomic  weight. 


Just  look  at  these  two  examples  of  specific  gravities!  the  atomic 
weight  of  mercaptan  is  62,  and  its  specific  gravity  is  31 ;  the 
atomic  weight  of  alcohol  is  46,  and  its  specific  gravity  is  23 ; 
these  numbers  are  too  simple  to  have  the  proper  look  of  philo¬ 
sophical  profundity,  so  the  authorities  of  our  science  fix  the  spe¬ 
cific  gravity  of  mercaptan  at  2U5822,  and  of  alcohol  at  1 ‘60049 — 
beautiful  numbers!  which  contain  the  quantity  of  Egyptian 
darkness  necessary  to  render  them  gi*and  and  mysterious,  and 
which  confer  upon  the  scientific  world  the  remarkable  advantages 
that  always  flow  from  the  statement  of  simple  facts  in  terms 
which  no  memory  can  retain.” 

Mr.  Griffin  does  not  appear  to  be  aware  that  the  adoption 
of  hydrogen  as  the  standard  for  specific  gravities  of  gases 
and  vapours  is  by  no  means  a  new  idea.  Faraday  many  years 
ago  referred  the  densities  of  his  oil  gas  hydrocarbons  to  hy¬ 
drogen.  Turner  also  published  tables  where  the  densities 
were  referred  to  hydrogen  as  unity.  These  are  only  two  ex¬ 
amples  out  of  many.  Besides,  every  chemist  knows  quite 
well  that  it  is  only  necessary  to  perform  a  sum  in  simple 
division,  to  convert  the  density  as  compared  with  air 
into  the  density  as  compared  with  hydrogen.  Can  it  he 
possible  that  Mr.  Griffin  does  not  know  the  reason  why 
chemists  always  publish  their  densities  as  compared  with 
air !  Does  he  not  know  that  chemists,  for  obvious  reasons, 
always  weigh  their  balloons  full  of  air  before  filling  them 
with  the  gas  or  vapour  to  be  compared  with  it  ?  Chemists, 
therefore,  are  simply  guilty  of  the  crime  of  stating  their 
results  as  they  get  them,  and  leaving  ingenious  theorists 
like  Mr.  Griffin  to  perform  their  problems  in  simple  division 
for  themselves. 

To  sum  up,  the  new  edition  of  Chemical  Recreations  is  a 
handsome  volume,  illustrated  with  537  cuts.  It  is  useful 
as  containing  excellent  views  of  the  best  modern  apparatus. 
Descriptions  of  the  facts  of  the  science  are  almost  always 
given  in  a  clear  comprehensive  style.  Mr.  Griffin’s  own 
admirable  blast  gas  furnace  is  clearly  described  in  it,  as 
well  as  the  furnaces  of  Deville  and  others.  A  vast  num¬ 
ber  of  appliances  are  to  be  found  in  this  work,  which 
have  never  before  appeared  in  a  chemical  treatise ;  and 
the  absence  (in  most  cases)  of  the  insulting  sarcasms  which 
appear  in  almost  every  chapter  of  the  Radical  Theory , 
makes  it  a  pleasant  and  readable  book,  and  one  which 
may  with  advantage  be  placed  in  the  hands  of  students. 


Improvements  in  Vulcanising  and  Colouring  Caoutchouc,  and 

in  the  preparation  of  Caoutchouc  Paints  and  Colours.  R. 

Archibald  Brooman.  1859.  A  communication. 

The  process  for  vulcanising  caoutchouc  consists  in  passing 
it  three  or  four  times,  at  intervals  of  a  day,  through  a  bath 
prepared  of  benzine,  having  in  solution  5  per  cent,  of  red 
or  black  sulphuret  of  mercury,  or  2  per  cent,  of  bromide  of 
sulphur.  It  is  next  immersed  in  a  chloride  of  lime  bath, 
containing  about  four  pounds  of  chloride  of  lime  to  eight 
quarts  of  water,  and  allowed  to  remain  there  about  twelve 
hours.  It  is  then  dried  by  exposing  it  for  about  eight  days 
to  a  temperature  of  6o°  or  700  Fahr. 

In  order  to  colour  caoutchouc  a  portion  is  first  dissolved 
in  benzine,  turpentine,  olive  oil  or  other  solvent,  and  to 
produce  the  colours  the  following  ingredients  are  used.  For 
white,  zinc  white ;  for  blue,  ultramarine ;  for  red,  vermillion  ; 
for  light  brown,  orpiment ;  for  chocolate,  a  mixture  of  ultra- 
marine  and  vermilion  ;  for  green,  a  mixture  of  ultramarine 
and  chrome  yellow. 

Before  other  colours  are  applied  to  sheets  of  india-rubber 
it  must  be  covered  with  two  coats  of  zinc  white,  applied  at 
intervals  of  about  twenty-four  hours,  and  upon  this  founda¬ 
tion  the  desired  colours  may  be  produced  by  the  application 
of  from  three  to  five  coats  of  the  colour  required.  After  the 
desired  number  of  coats  have  been  applied,  the  sheets  in 
their  extended  state  must  be  kept  for  six  or  eight  days  at  a 
temperature  of  from  6o°  to  70°  Fahr. 
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The  inventor  also  makes  elastic  paints  by  mixing  with 
ordinary  paints  india-rubber  or  gutta-percha  dissolved  in 
benzine,  turpentine,  olive,  poppy,  or  linseed  oils. 

The  caoutchouc  paints  or  colours  may  be  used  for  paint¬ 
ings  or  frescoes,  for  decorative  purposes  generally,  for  pre¬ 
serving  buildings,  and  for  protecting  iron  and  other  metals 
from  oxidation. 


CORRESPONDENCE. 


The  Atomic  Theory. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  beg  leave  to  lay  before  you  a  proof  of  the  exis¬ 
tence  of  indivisible  atoms  that  has  lately  occurred  to  me. 

Let  g  represent  the  force  of  gravity  upon  the  surface  of  a 
sphere  whose  radius  is  r,  then  g  oc  r~2  expresses  the  fact  that 
gravity  varies  inversely  as  the  square  of  the  distance.  Again, 
g  oc  r3  expresses  the  fact  that  gravity  varies  as  the  mass. 

Hence  we  see  that  g  varies  conjointly  as  r~ 2  and  r~3,  there¬ 
fore,  g  oc  r~2  x  r3  and  finally,  g  oc  r.  So  that  we  may  say  that 
the  attraction  between  spheres  vary  as  their  radii.  Now 
supposing  that  matter  were  infinitely  divisible,  we  should 
have  r  =  o.  But  (/oc  r,  consequently  the  particles  of  which 
matter  consists  would  have  no  attraction  one  for  another, 
which  is  absurd,  therefore  there  are  indivisible  atoms. — J.  S. 
Barrett. 


Chemical  Notices  from  Foreign  Sources. 

I.  MINERAL  CHEMISTRY. 

A  l¥ew  Reducing-  Agent.  —  The  proto-sulphate  of 
iron  alone  does  not  reduce  either  the  bichloride  of  platinum 
or  bichloride  of  mercury.  M.  ITempel 1  has  remarked  that 
the  reduction  is  promptly  effected  when  an  alkali  is  added 
to  the  mixture.  On  treating  bichloride  of  mercury  by  a 
mixture  of  protosulphate  of  iron  and  an  alkali,  and  then 
adding  sulphuric  acid,  protochloride  of  mercury  is  obtained. 
The  filtered  liquid  is  quite  free  from  the  metal.  The  nitrate 
and  sulphate  of  mercury  behave  in  the  same  way  if  care  be 
taken  to  add  previously  a  little  chloride  of  sodium. 

The  author  makes  use  of  this  reaction  for  the  estimation 
of  mercury.  If  the  liquid  contains  at  the  same  time  gold 
and  silver,  these  metals  are  precipitated  beforehand,  the  one 
by  means  of  proto-sulphate  of  iron,  the  other  by  chloride  of 
sodium. 

Prejiaratioii  of  Blutinum  Black.  —  M.  Hempel  ~ 
obtains  platinum  black  by  adding  to  bichloride  of  platinum, 
first  protosulphate  of  iron,  then  caustic  soda,  and  afterwards 
hydrochloric  acid.  The  black  powder  which  remains  is 
well  washed  with  acidulated  water,  and  then  dried. 

The  formation  of  metallic  platinum  is  based  on  the  re¬ 
duction  effected  by  the  protoxide  of  iron. 

Solubility  of  Tartrate  of  Baryta. —  H.  H.  Vogel 
and  Reischauer3  have  observed  that  tartrate  of  baryta 
exists  in  two  different  states,— the  amorphous  and  the  crys¬ 
talline  ;  and  that  in  the  amorphous  state  the  salt  only  requires 
83  parts  of  water  for  solution,  while  in  the  crystalline  state 
it  requires  1 300  parts.  This  difference  in  the  solubility  is 
shown  by  a  very  simple  experiment.  A  precipitate  of  the 
amorphous  tartrate  being  obtained,  just  sufficient  water  is  ! 
added  to  redissolve  it ;  in  a  few  seconds  the  clear  liquid  j 
again  becomes  cloudy  in  consequence  of  the  formation  of 
the  crystalline  tartrate. 

Action  of  Chlorine  on  the  Carbonates  of  Time 
and  Baryta. —  M.  Merz4  passed  chlorine  gas  at  the 
ordinary  temperature  into  water  holding  in  suspension  re¬ 
cently  precipitated  carbonates  of  baryta  and  lime.  'I  he 
chlorine  was  rapidly  absorbed.  When  the  operation  was 

1  Annalen  der  Chcmie  und  Pharmacie,  v.  cvii.  p.97. 

3  Ibid. 

3  Nates  Repertorium  fur  Pharmacie,  v.  viii. 

4  Polytechnische  Journ.  cliii.  p.  358. 


terminated  the  resulting  solution  was  evaporated,  and  the 
residue  was  found  to  be  composed  of  a  mixture  of  the  chlo¬ 
rates  of  baryta  and  lime  as  well  as  the  chlorides  of  barium 
and  calcium. 

II.  ORGANIC  CHEMISTRY. 

Hew  Berivatives  from  ifcuercitrine. —  Rigaud  had 
found  that  quercitrine  belonged  to  the  glucosides,  and  might 
|  be  decomposed  into  a  carbohydrate  and  another  body  which 
he  called  quercetine.  Hlasiwetz5  has  now  found  that  quer- 
cetine  itself  contains  the  elements  of  a  sugar,  the  phloroglu- 
cine,  which  the  same  chemist  has  observed  among  the  pro¬ 
ducts  of  the  decomposition  of  phloretine.  Quercetine  is 
boiled  with  concentrated  solution  of  potash,  and  is  then 
diluted  with  water.  The  solution  is  now  neutralised  with 
hydrochloric  acid,  and  after  some  time  it  deposits  a  floccu- 
lent  matter  formed  of  a  mixture  of  quercetine,  and  an  un¬ 
stable  body  which  appears  to  be  a  derivative  of  this  prin¬ 
ciple.  The  liquid  filtered  from  the  flocculent  matter  is 
evaporated  to  dryness  and  then  extracted  with  alcohol :  the 
alcohol  is  then  driven  off  and  the  residue  dissolved  in  water. 
The  solution  now  contains  two  substances  separable  by 
means  of  acetate  of  lead,  which  will  not  precipitate  the 
phloroglucine.  To  isolate  this  the  lead  is  removed  from  the 
filtered  liquid  by  sulphuretted  hydrogen,  and  the  solution 
i  filtered  from  the  sulphide  of  lead  is  quickly  evaporated. 

S  Crystals  of  phloroglucine  are  deposited,  which  may  be  puri¬ 
fied  by  animal  charcoal. 

The  body  precipitated  by  acetate  of  lead  is  a  weak  acid 
which  offers  some  resemblance  to  gallic  acid.  The  author 
gives  it  the  name  of  quercetic  acid.  To  obtain  it  the  lead 
precipitate  is  decomposed  by  sulphuretted  hydrogen,  and 
the  liquid  filtered  from  the  sulphide  is  carefully  evaporated, 

I  on  which  brown  crystals  are  formed  which  may  be  purified 
by  animal  charcoal. 

When  pure  the  crystals  are  silky  needles  slightly  soluble 
in  cold,  but  freely  soluble  in  hot,  water,  in  alcohol,  and  in 
ether.  The  aqueous  solution  becomes  coloured  in  the  air. 

!  The  crystals  are  efflorescent  and  may  be  partially  volati¬ 
lised.  Their  solution  reduces  the  salts  of  silver ;  perchlo- 
ride  of  iron  colours  it  black.  When  a  few  drops  of  an  alkaline 
!  solution  are  added  to  a  very  dilute  solution  of  quercetic 
acid  it  first  turns  yellow,  and  whan  agitated  in  the  air 
becomes  a  beautiful  red.  The  same  acid  colours  strong 
sulphuric  acid  red,  and  water  then  separates  red  flakes 
which  in  contact  with  alkalies  become  of  a  magnificent 
j  purple. 

In  a  crystalline  state  quercetic  acid  has  the  composition 
!  C34H120,  6  +  7 HO. 

Ellagic  acid,  which  a  good  deal  resembles  this  acid,  differs 
I  only  by  CGH6. 

III.  CHEMICAL  ANALYSIS. 

The  Betermination  of  Tree  ’anil  Combined 
Carbonic  Acid  and  Sulphuretted  Hydrogen  in 
Hineral  Waters. —  The  process  suggested  by  M.  Gaul¬ 
tier  de  Claubry 6  for  determining  the  amount  of  free  carbonic 
acid,  apart  from  that  which  is  combined  with  lime,  magnesia, 
and  protoxide  of  iron,  in  the  form  of  soluble  bicarbonates, 
consists  in  passing  through  the  water  either  a  current  of  at¬ 
mospheric  air  which  has  been  freed  from  carbonic  acid,  or  a 
current  of  hydrogen.  The  free  carbonic  acid  only  is  re¬ 
moved,  and  the  bicarbonates  remain  in  solution.  When  the 
water  contains  bicarbonate  of  iron  hydrogen  must  be  used, 
and  the  current  of  gas  must  be  stopped  the  moment  the 
liquid  becomes  cloudy,  indicating  the  commencement  of  de¬ 
composition.  The  air  or  hydrogen,  after  passing  through 
the  water,  is  dried,  and  then  passed  through  a  weighed 
potash  bulb. 

Sulphuretted  hydrogen  involution  is  equally  well  removed 
by  a  current  of  hydrogen  which  may  be  passed  into  a  proper 
absorbing  apparatus. 

5  Aiinal.  der  Chcmie  und  Fharmac'c,  v,  cxii.  p.  97. 

6  Cotnptes-Rcndus,  v.  xlviii.  p/1049. 
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Chemical  Composition  of  Meteorites. —  Reichen- 
bach 7  has  collected  together  the  analyses  of  a  great  number 
of  meteorites ;  and  taking  into  account  only  those  which 
appear  to  him  to  be  exact,  and  which  relate  to  meteorites 
the  fall  of  which  has  been  well  authenticated,  he  has  found 
that  the  mean  composition  of  these  bodies  in  round  numbers 


is  as  follows  :  — 

Silica  . 

.  40*00 

Chromium 

.  0-50 

Magnesia  . 

.  20 ‘OO 

Manganese  . 

•  o-33 

Iron  . 

.  25-00 

Soda 

•  °'33 

Alumina 

.  2-00 

Other  Elements 

•  I-34 

Sulphur 

,  2-00 

Oxygen 

•  5‘5° 

Lime 

.  1-50 

— 

Nickel 

.  I’50 

1 00 -oo 

SCIENTIFIC  NOTES  AND  QUERIES. 


Determination  of  the  amount  of  Alcohol  in 
Wines  or  other  alcoholic^  fluids. — Sir,— The  method 
given  in  the  Chemical  News  (No.  3,  p.  36)  for  determining  the 
amount  of  alcohol  in  wines  is  not  correct.  In  the  first  place  there 
is  an  error  in  the  working  of  the  example ;  *9873  is  not  the  dif¬ 
ference  between  roo8o  and  0-9953  ;  the  difference  is  ‘0127.  But 
even  were  the  rule  followed  it  would  give  a  false  result,  as  will 
appear  from  the  following: — The  wine  may  be  regarded  as  a 
mixture  of  two  fluids  A  and  B ;  A  being  a  solution  of  sugar, 
tartar,  &c.,  n  a  solution  of  alcohol  in  water.  Let  v1,sl  be  the 
volume  and  specific  gravity  of  A;  v2,s2  the  volume  and  specific 
gravity  of  n ;  then  the  specific  gravity  wi  of  the  wine  is  w1== 

y  g  |  y  g 

- Now  when  b  has  been  evaporated  off  andTeplaced  by 

^  1  Vi 

an  equal  volume  V2  of  water  of  specific  gravity  =  1  the  specific 

VA  +  Va 


gravity  w0  of  the  mixture  is  1  1 - -.  Taking  the  difference 

2  ,  (  _  ,  J  Vj  +  v2 

.^■-v  +v8  .  ^  wine  is  evapo- 

~  ‘  Hence  in  the 


A,  we  get  A=w2 


S2=I-2A. 


rated  v1==V2  .*.  in  this  case  a=- 

example  given  we  have  82=0-9746. — E.  G. 

Purification  of  Water  by  tlie  use  of  Oxide  of 
Manganese. — Sir, — Mr.  Spencer  appears  to  be  rather  sharp 
upon  others  respecting  what  he  calls  “  his  discovery.”  His  own 
remark  in  your  4th  number  upon  Professor  Kuhlmann’s  paper,  also 
applies  to  himself,  viz. :  “  It  is  impossible  for  me  to  know  what 
private  laboratory  notes  do  exist”  now-a-day.  In  my  opinion 
Sir.  S.  assumes  rather  too  much  for  himself  in  regard  to  this  ques¬ 
tion,  and  I  doubt  if  his  patent  will  hold  good,  and  most  certainly 
not  as  regards  the  use  of  manganese,  which  book  after  book  for 
years  back  alludes  to  for  purifying  and  sweetening  water,  and  it  is 
now  several  years  since  that  its  decolorising  properties  were 
brought  to  my  notice.  The  law  of  patents  requires  reform.  Some 
years  ago  I  had  to  restrain  a  certain  Liverpool  chemist  for  in¬ 
fringement  of  a  patent  for  purifying  water  which  I  had  taken  out 
a  dozen  years  before  and  had  sold  to  a  French  engineer ;  so  that 
if  this  chemist’s  patent  agent  had  done  his  duty,  he  would  have 
prevented  him  from  throwing  away  his  money  upon  a  supposed 
priority  of  invention,  and  running  the  risk. of  an  “  action  of  law.” 
Mr.  S.  has  entirely  misunderstood  that  part  of  my  letter  which 
spoke  of  the  admixture  of  chloride  of  lime  with  manganese.  It 
was  not  intended  to  be  applied  to  water  for  household  purposes, 
but  as  a  deodorant  and  disinfectant  of  liquid  sewage,  & c — John 
Horsley,  F.  C.  S. 

[We  do  not  think  that  a  continuance  of  this  discussion  will 
either  interest  or  instruct  our  readers. — Ed.] 

Tlie  Metallic-iron  Water-purifying  Patent.— Sir, 
—  In  a  short  note  which  appeared  in  your  third  number,  I  re¬ 
marked  that  the  principle  of  the  “  purification  of  waiter  by  means 
of  metallic  iron  ”  had  been  patented,  but  did  not  name  the  paten¬ 
tee,.  As  the  omission  however  has  been  taken  advantage  of,  I 
think  it  right  to  state  that  Dr.  Medlock  is  that  gentleman, 
whose  interesting  researches  were  published  in  the  Philosophical 
Magazine  of  September  1857  and  January  1858. —  Thomas 
Salter,  F.C.S. 

Stannate  of  Sorta. — Sir,— Can  any  of  your  correspondents 
be  good  enough  to  furnish  me  with  the  practical  process  involved 
in  the  manufacture  of  commercial  “  Stannate  of  Soda,”  and  oblige 
A  Subscriber. 

7  Pog^endorf,  Ann.  der  Physik  und  Chemie,  v.  evii.  p.  553. 


LABORATORY  MEMORANDA. 


[Estimation  of  Mixtures  of  Acids  or  Alkalies  in 
Solution. — The  following  method  of  analysing  a  mixture  of 
acids  or  alkalies  may  be  useful  to  some  of  your  readers.  The 
method  will  be  explained  most  shortly  by  an  example.  Suppose 
then  it  were  required  to  analyse  a  mixture  of  tartaric  and  citric 
acids;  suppose  w  grains  of  the  mixture  contains  x  grains  of 
tartaric  and  y  grains  of  citric  acid.  Saturate  w  grains  of  the 
mixture  with  potass,  and  let  w1=  the  number  of  grains  of  potass 
used.  Again,  saturate  another  w  grains  of  the  mixture  with  soda, 
and  let  w2=  the  number  of  grains  of  soda  used.  We  then  get 
two  equations  each  containing  the  unknown  quantities  x  and  y, 
which  may  .*.  be  found.  The  result  is  checked  by  saturating  a 
third  quantity  of  w  grains  with  some  other  alkali ;  calling  w  the 
quantity  of  it  used,  we  get  another  determination  of  x  and  y.  If 
there  were  three  acids  in  the  mixture  we  should  require  three 
equations  in  order  to  determine  the  quantities  of  each.  In  ge¬ 
neral  we  require  as  many  independent  equations  between  the 
unknown  quantities  as  there  are  unknown  quantities. 

The  quantities  of  alkalies  used  for  saturation  are  known  at 
once,  if  we  saturate  with  solutions  of  known  strength,  and  deliver 
them  from  an  alkalimeter. — E.  G. 


MISCELLANEOUS. 


KftVct.N  of  Arsenical  Paper. — There  is  an  exceedingly 
beautiful  paper  of  an  apple-gi*een  colour,  which  is  often  selected 
for  the  coolness  and  cheerfulness  of  its  appearance.  The  writer 
was  himself  once  deluded  by  the  seductive  appearance  of  a  paper 
of  this  description,  and  had  his  library  furnished  with  it.  Strange 
to  say,  a  violent  cold  seemed  to  seize  every  one,  even  in  the  midst 
of  summer,  who  stopped  long  in  this  apartment,  especially  if  they 
came  much  in  contact  with  the  walls.  On  questioning  the  paper- 
hanger,  the  mystery  was  speedily  explained.  “  I  never  hang  that 
kind  of  paper,”  he  said  “‘without  getting  a  bad  sore  throat  and  a 
running  of  the  eyes — all  the  trade  knows  it  is  good  for  a  cold  to 
have  any  dealings  with  it.”  The  cheerful  green  of  the  paper  is 
nothing  less  deadly  than  th  e  aceto-arsenite  of  copper :  an  irritant 
poison  of  the  first  class.  The  flock  of  this  paper  contains  a  large 
quantity  of  pigment,  in  the  form  of  dust,  which  is  of  course  liable 
to  be  detached  from  the  walls  on  very  slight  occasions.  It  has 
been  erroneously  supposed  that  the  metal  must  be  volatilised  by 
heat  ere  it  can  be  separated  from  the  paper ;  but  the  action  of  de¬ 
tachment  is  mechanical  and  not  chemical ;  the  poisonous  dust 
either  falls  or  is  brushed  off  the  walls,  and  becomes  mixed  with 
the  ordinary  dust  of  the  room  ;  the  lifting  of  a  book,  or  the  dis¬ 
placement  of  a  pile  of  papers,  proves  sufficient  to  set  these  particles 
in  motion,  and  to  bring  them  into  contact  with  the  mucous  mem¬ 
branes  of  the  eyes,  nose,  and  throat ;  hence  the  violent  irritation 
produced,  which  simulates  so  closely  the  effects  of  a  bad  cold  in 
the  head. — Edinburgh  Review. 

Alum  liOzeng'es.-  A  Venetian  physician,  Dr.  Argenti,  pro¬ 
poses  to  employ  alum  lozenges  instead  of  alum  gargles  for  sore 
throats,  loss  of  voice,  &c.  He  directs  them  to  be  prepared  of 
alum,  gum  arabic,  sugar  and  laurel  water  in  such  proportions 
that  a  lozenge  of  six  grains  may  contain  one  grain  of  alum. 


ANSWERS  TO  CORRESPONDENTS. 


Mr. C.— The  proportions  vary  according  to  the  price  and  the  consciences 
of  the  manufacturers.  No  two  houses  use  the  same  proportion.  No 
analyses  of  the  kind  have  been  published  that  we  remember. 

C.  D.  S.— We  will  comply  with  the  wish  of  our  correspondent  soon. 

IV,  H.  (Tillydesk) — Next  week. 

W.  M.  (Manchester) _ 1.  Sulphide  of  iron,  which  may  be  obtained  at 

most  chemists,  would  no  doubt  answer  the  purpose,  if  pyrites  cannot  be 
procured.  2.  The  simplest  way  is  to  burn  it,  and  see  the  amount  of  ash 
left;  ivory  black  leaves  a  great  deal  and  charcoal  scarcely  any  ash. 

M-  B.  should  consult  an  elementary  work  on  chemistry. 

X.  Z — The  process  does  not  answer  on  a  large  scale. 

M.  (Newcastle). — Either  will  answer. 

G.  C. — Impossible  to  advise. 

A  Subscriber  (Leeds)  —  Yokels  —  J.  C.  B.  —  Be  Monti  —  received. 
Answers  next  week. 


All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office ;  12  and  ij  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 
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CHEMISTRY. 


On  the  Chemical  Polarisation  of  Neutral  Oxygen  which 

takes  place  with  the  slow  combustion  of  Phosphorus,  by 
C.  F.  Schokbein.1 

The  author  first  describes  the  behaviour  of  a  mixture  of 
aqueous  phosphorous  acid  and  peroxide  of  hydrogen. 
This  mixture  has  the  following  reactions  :  — 

1 .  A  dilute  solution  of  chromic  acid  containing  only 
one  per  cent,  of  the  acid,  is  first  coloured  blue  by  the 
mixture ,*  hut  ordinary  oxygen  is  soon  developed,  and  the 
solution  becomes  permanently  green  in  consequence  of 
the  formation  of  a  salt  of  chrome  oxide.  Diluted  phos¬ 
phorous  acid  will  not  alone  reduce  the  free  chromic  acid, 
because  from  a  mixture  of  two  acid  solutions  no  oxygen 
can  be  set  free. 

2.  The  mixture  instantaneously  decolorises  a  solution 
of  permanganic  acid  or  permanganate  of  potash  with  the 
rapid  development  of  ordinary  oxygen  and  the  formation 
of  a  salt  of  manganous  oxide.  It  is  true  that  pure 
diluted  phosphorous  acid  will  also  reduce  permanganic 
acid  to  manganous  oxide,  but  slowly,  and  naturally 
without  setting  free  oxygen  gas. 

3.  With  peroxide  of  lead  the  mixture  developes  ordi¬ 
nary  oxygen  in  the  formation  of  a  salt  of  protoxide  of 
lead. 

4.  The  mixture  when  added  to  water  will  not  by  itself 
colour  blue  a  dilute  solution  of  iodide  of  potassium  and 
starch  (the  concentrated  mixture  will  do  so)  ;  but  on  the 
addition  of  a  few  drops  of  a  dilute  solution  of  sulphate  of 
iron  the  starch  mixture  is  instantaneously  coloured  blue. 

5.  At  the  ordinary  temperature  the  mixture  will  slowly 
decolorise  a  moderately  strong  solution  of  indigo  ;  but  on 
adding  a  few  drops  of  sulphate  of  iron  solution  it  is  in¬ 
stantly  decolorised. 

6.  The  mixture  may  be  kept  at  a  temperature  of  21 20 
Fahr.  for  some  hours  without  losing  the  power  of  turn¬ 
ing  the  solution  of  iodide  of  potassium  and  starch  blue, 
with  the  co-operation  of  the  dilute  sulphate  of  iron 
solution. 

8.  Platinum  black  placed  in  contact  with  the  mixture 
occasions  no  perceptible  development  of  oxygen  gas ;  but 
by  continued  agitation  of  the  metallic  powder  with  the 
liquid,  the  power  of  turning  the  iodide  of  potassium 
paste  blue  is  completely  lost. 

8.  The  mixture  may  remain  for  days  in  contact  with 
finely  divided  phosphorus  without  losing  the  property  of 
colouring  the  iodide  of  potassium  paste  blue  ;  but  by 
standing  together  a  longer  time  the  power  is  lost. 

Let  us  now  see  how  the  acid  liquid  behaves  which  is 
obtained  by  the  action  of  phosphorus  on  moist  air,  or 
oxygen  attenuated  by  means  of  the  air  pump,  and  in 
which  chemists  until  now  have  found  nothing  but  phos¬ 
phorus  and  a  little  phosphoric  acid. 
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If  some  pieces  of  phosphorus  an  inch  long,  with  a  clean 
surface,  are  placed  in  an  open  porcelain  dish  with  suffi¬ 
cient  water  to  about  half  cover  them,  and  are  allowed  to 
remain  for  1 8  or  24  hours  at  a  temperature  of  from  6o° 
to  68°  Fahr.,  the  acid  liquid  which  is  poured  away  from 
the  phosphorus  will  show  the  following  reactions  : 

1 .  On  mixing  the  liquid  with  dilute  chromic  acid  so¬ 
lution,  it  is  at  first  coloured  somewhat  blue ;  but  if  the 
phosphorus  has  been  exposed  to  the  action  of  the  atmo¬ 
spheric  oxygen  a  sufficient  time,  and  provided  too  much 
chromic  acid  has  not  been  used,  the  solution  becomes  of 
a  permanent  green  colour,  owing  to  the  formation  of  a 
salt  of  chrome  oxide,  as  is  evident  from  the  circumstance 
that  chrome  oxide  may  be  precipitated  from  the  green 
solution. 

2.  A  solution  of  permanganic  acid  or  permanganate  of 
potash  is  instantaneously  decolorised  by  the  liquid,  by 
the  development  of  ordinary  oxygen  and  the  formation  of 
a  salt  of  manganous  oxide. 

3.  Placed  in  contact  with  peroxide  of  lead  the  liquid 
sets  free  ordinary  oxygen  from  the  formation  of  a  salt  of 
lead  oxide. 

4.  The  strong  liquid  diluted  with  water  loses  the 
power  of  turning  the  iodide  of  potassium  and  starch  so¬ 
lution  blue  by  itself,  (the  concentrated  solution  will  do 
this,)  but  on  the  addition  of  a  few  drops  of  a  solution  of 
sulphate  of  iron  the  mixture  instantly  acquires  the 
deepest  blue  colour. 

5 .  If  coloured  blue  with  indigo  tincture,  the  mixture 
is  slowly  decolorised  at  the  ordinary  temperature,  but  it 
is  changed  instantly  on  the  addition  of  a  dilute  solution 
of  sulphate  of  iron. 

6.  The  mixture  may  be  kept  boiling  for  some  hours 
(being  brought  up  to  its  original  bulk  by  occasional  ad¬ 
ditions  of  water)  without  losing  the  power  of  changing 
the  iodide  of  potassium  and  starch  solution  blue  with 
the  help  of  the  sulphate  of  iron. 

7.  Platinum  black  introduced  into  the  liquid  occasions 
no  sensible  evolution  of  oxygen  gas,  but  if  the  two  be 
shaken  together  for  some  time  the  liquid  loses  the  power 
of  bluing  the  iodide  of  potassium  and  starch. 

8.  The  liquid  may  stand  in  contact  with  finely  divided 
phosphorus  for  days,  without  losing  the  property  of  turn¬ 
ing  the  iodide  of  potassium  and  starch  blue  on  the  ad¬ 
dition  of  sulphate  of  iron  solution ;  but  by  remaining 
together  longer  the  power  is  lost. 

When  we  compare  the  behaviour  of  this  liquid  with 
that  of  the  artificially  prepared  mixture  of  phosphorous 
acid  and  peroxide  of  hydrogen,  we  see  between  the  two 
the  most  perfect  accordance,  and  the  resemblance  war¬ 
rants  us  in  drawing  the  conclusion  that  the  liquid  con¬ 
tains  HOo ;  and  that  by  the  slow  combustion  of  phos¬ 
phorus  in  atmospheric  air,  or  attenuated  oxygen  peroxide 
of  hydrogen  (as  well  as  phosphoric  and  phosphorous  acids) 
is  formed ;  and,  indeed,  under  favourable  circumstances 
in  considerable  quantity. 

It  is  easy  to  obtain  a  fluid  which  mixed  with  a  solu¬ 
tion  of  permanganate  of  potash  gives,  proportionately,  at. 
least,  a  large  quantity  of  oxygen.  If  we  place  six  pieces. 
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an  inch  long,  of  tolerably  thick  phosphorus  in  a  corre¬ 
spondingly  large  open  porcelain  dish,  and  cover  half  the 
circumference  of  phosphorus  with  water,  and  leave  it 
exposed  to  the  action  of  atmospheric  air  for  about  twenty 
hours  at  a  temperature  of  64°  F.,  we  shall  obtain  a  liquid 
10  cubic  centimetres  of  which  mixed  in  a  graduated 
tube  with  a  solution  of  permanganate  of  potash  will  de- 
velope  1 2  cubic  centimetres  of  ordinary  oxygen,  indi¬ 
cating  the  presence  of  a  considerable  quantity  of  peroxide 
of  hydrogen.  Under  favourable  circumstances  the  author 
has  obtained  liquids  which  were  still  more  strongly 
charged  with  H02. 

It  may  certainly  appear  remarkable,  that  peroxide  of 
hydrogen  can  exist  in  the  presence  of  phosphorous  acid 
which  is  considered  easily  oxidisable,  and  which  is  so 
ready  to  part  with  some  of  its  oxygen  to  a  number  of 
oxidisable  substances :  it  seems  strange  that  even  phos¬ 
phorus  can  remain  in  contact  with  II02  without  im¬ 
mediately  reducing  the  same  to  water.  But  we  are 
already  acquainted  with  many  instances  of  a  like  kind,  as, 
for  example,  ozonised  oil  of  turpentine  and  the  similarly 
circumstanced  ether,  in  which  mixtures  as  well,  active 
oxygen  exists  in  contact  with  otherwise  easily  oxidisable 
matters. 

So  long  as  no  ozonized  oxygen  (— 0)  appears,  not  the 
least  trace  of  peroxide  of  hydrogen  (HO +[4-0])  can 
be  discovered  in  the  water  which  touches  the  phos¬ 
phorus  exposed  to  the  action  of  atmospheric  air,  ;  but  as 
soon  as  ozonisation  has  taken  place  Ii02  is  discoverable 
in  the  water.  The  simultaneous  appearance  of  ( — 0) 
and  H0  +  (+0)  maybe  easily  demonstrated  in  the  fol¬ 
lowing  way.  We  place  a  few  grammes  of  phosphorus 
with  a  clean  surface,  divided  into  several  pieces,  in  a 
beaker  with  only  sufficient  water  to  partly  cover  the 
phosphorus.  If  the  temperature  reaches  64°  or  68°  F. 
ozonised  oxygen  soon  appears  as  will  be  shown  by  plac¬ 
ing  a  piece  of  paper  moistened  with  iodide  of  potassium 
and  starch  in  the  neighbourhood  of  the  phosphorus.  If 
we  now  give  the  glass  a  rotatory  motion  so  that  the 
liquid  may  cover  the  phosphorus  and  then  run  off  again, 
and  continue  the  motion  for  only  a  few  minutes,  the 
water  when  poured  off  will  be  found  to  contain  so  much 
peroxide  of  hydrogen  that  its  presence  may  be  demon¬ 
strated  by  means  of  the  iodide  of  potassium  and  starch 
and  a  few  drops  of  the  iron  solution. 

Such  a  simultaneous  appearance  of  ozonised  oxygen  in 
the  air  above  the  phosphorus,  and  II02  in  the  water 
which  touches  the  phosphorus  seems  the  more  extraor¬ 
dinary  as  the  author’s  latest  experiments  show  that  — O 
and  H0  +  (+0)  are  by  shaking  together  converted  into 
ordinary  oxygen. 

However  long  ozonised  or  ordinary  oxygen  was  treated 
with  water,  no  trace  of  peroxide  of  hydrogen  was  produced, 
which  negative  proof  may  justify  the  conclusion  that  the 
H02  formed  by  the  slow  combustion  of  phosphorus  is 
produced  neither  from  the  ozonised  nor  the  ordinary 
oxygen — a  fact  already  made  probable  by  the  single  cir¬ 
cumstance  that  the  active  oxygen  in  the  peroxide  of 
hydrogen  is  in  the  (+0)  condition,  while  that  in  the 
ozonised  oxygen  ==(— 0)  and  ordinary  oxygen  =0. 

As  H0  +  (+0)  is  not  formed  from  HO  and  ( — O  )  nor 
from  0,  and  as  it  is  a  fact  that  H02  is  only  produced  when 
ozonised  oxygen  appears,  the  question  arises  —  in  what 
causal  connection  does  this  simultaneous  appearance  of 
positive  and  negative  active  oxygen  stand. 

"With  regard  to  ( — 0)  and  (-j-0)  which  appear  with 
the  slow  combustion  of  phosphorus,  ( — 0)  in  a  free  state 
and  (+0)  in  combination  with  water  :  it  is  certain  that 
both  are  formed  from  ordinaiy  0,  which  fact  must  lead 
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to  the  conclusion  that  by  contact  with  phosphorus  the 
inert  or  neutral  oxygen  is*split  up,  polarised  or  decom¬ 
posed  ( differencirt ),  into  two  oppositely  active  conditions, 
or  however  otherwise  we  may  describe  this  remarkable 
phenomenon. 

As  water  is  combinable  with  positive-active  oxygen, 
it  accordingly  absorbs  it  to  form  peroxide  of  hydrogen, 
whilst  part  of  the  negative-active  oxygen  appearing  at  the 
same  time  escapes,  on  account  of  its  gaseous  nature,  into 
the  atmosphere  above  the  phosphorus,  the  greater  part 
combining  to  form  phosphorous  acid,  which  for  the  above 
reason,  like  phosphorus  itself,  can  remain  in  contact  with 
peroxide  of  hydrogen  without  abstracting  its  active 
oxygen.  It  is  possible  and  even  probable  that  part  of 
the  (4-0)  and  (  —  0)  produced  by  the  polarising  influence 
of  phosphorus  are  immediately  reconverted  into  0  or 
ordinary  oxygen. 

From  the  preceding  communication  it  seems  that  the 
changes  produced  by  the  slow  combustion  of  phosphorus 
are  less  simple,  but  more  interesting  than  was  formerly 
thought,  and  the  author  is  convinced  that  in  this  instance 
a  chemical  fundamental  phenomenon  lies  before  us,  which 
when  it  shall  have*  become  rightly  and  perfectly  under¬ 
stood,  cannot  fail  to  lead  to  the  enrichment  of  theoretical 
chemistry. 

Naturally  we  are  not  yet  in  a  position  to  answer  the 
first  questions  which  arise;  on  what  ground  the  (4*0) 
and  ( — 0)  conditions  of  oxygen  rest,  and  how  phosphorus 
polarises  chemically  the  neutral  oxygen.  The  single 
thing  in  the  interest  of  science  that  we  can  do  at  present 
is  to  demonstrate  that  this  chemical  polarisation  effected 
by  phosphorus  is  not  an  isolated  instance  but  a  common 
fact. 


On  the  Carbonates  of  Alumina,  Sesquioxide  of  Chromium, 

and  Iron,  by  James  Barratt,  Student  in  the  Liverpool 

College  of  Chemistry. 

Having-  seen  a  notice  of  a  recent  paper  by  Dr.  Wallace 
in  the  Chemical  Gazette  for  1858,  vol.  xvi.  p.  41  i,I  was 
induced  by  Dr.  Muspratt  to  repeat  some  experiments 
made  under  his  inspection  some  years  ago,  upon  the 
carbonate  of  alumina,  as  also  those  of  Dr.  Wallace  on 
this  and  the  other  carbonates  above  referred  to. 

Carltonate  of  Alamina.  —  Dr.  Wallace  prepared 
the  alumina  salt  by  precipitating  a  solution  of  chloride 
of  aluminium  by  one  of  carbonate  of  soda,  both  being 
highly  dilute.  This  precipitate,  after  being  well  washed 
on  a  filter,  was  levigated  with  water,  then  re-filtered,  and 
subjected  to  prolonged  washing;  finally  it  was  dried 
over  sulphuric  acid  till  no  further  loss  of  weight  was 
experienced.  On  analysis,  the  desiccated  mass  yielded 
the  formula : 

3  A1203.2C02  +  9H0.  or,2(Al203.C02  +  3HO)  +  A1203.3H0. 

The  experiment  of  Mr.  Joseph  Danson  above  referred  to, 
afforded  the  annexed  composition,  3Al203.2C02-f-  16HO ; 
Langlois  obtained  8A1203.3C024-4oH0.  "Whilst,  ac¬ 
cording  to  Saussure,  the  compound  contains  no  carbonic 
acid  whatever.  The  above  statements  are  certainly  most 
conflicting.  I  prepared  the  alumina  campoimd  precisely 
in  the  same  manner  as  prescribed  by  Dr.  Wallace.  After 
washing  it  for  two  days,  it  was  dried  and  analysed :  the 
carbonic  acid  amounted  to  three  per  cent.  It  -was  then 
triturated  in  a  mortar  with  water,  thrown  upon  a  filter, 
edulcorated  repeatedly  with  water,  and  redried  as  before 
over  sulphuric  acid.  On  analysis  the  annexed  results 
were  obtained,  corresponding  with  the  simple  hydrate  of 
alumina. 
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Carbonates  of  Chromium  and  Iron — Indicator  of  Specific 


Atomic 

Weight. 

Theory. 

Found. 

1  equivalent  of  alumina  . 

3  „  water 

Carbonic  acid 

51 

27 

65‘  384 

34'6i6 

64030 

34970 

none 

78 

*'100000 

1 00  •  000 

From  the  above  it  is  evident  that  when  an  alumina 
salt  is  precipitated  by  an  alkaline  carbonate,  there  is  no 
carbonate  of  alumina  formed.  The  three  per  cent,  of 
carbonic  acid  found  in  the  first  instance  was  in  all  pro¬ 
bability  due  to  the  retention  of  some  of  the  precipitant 
(carbonate  of  soda)  by  the  hydrated  alumina. 

Cai-fl>«isate  of  Clii-omic  <a>xi«le. — This  compound 
was  prepared  by  acting  upon  chloride  of  chromium  in 
the  same  way  as  stated  in  regard  to  the  preceding  salt. 
It  was  a  greenish  powder,  which  yielded  the  formula 
undermentioned : 

To  Dr.  Wallace  .  .  .  Cr'203.C02  +  4HO 

„  Berzelius  .  .  .  4Cr203.C02  +  3HO 

„  Langlois  .  .  .  2Cr203.C02  +  6HO 

„  Meisner  .  .  .  •  ioCr203.7C02  +  8HG 

„  Lefort  ....  Cr203.C02  +  4HO. 

Here  again  we  see  various  statements,  evidently  owing 
to  the  different  stages  of  washing  at  which  the  compound 
had  been  subjected  when  taken  for  analysis.  Subjoined 
are  the  results  I  obtained  with  the  above  salt. 


Atomic 

Weight. 

Theory. 

Found. 

1  equivalent  of 
sesquioxide  of 
chromium  . 

77 

57,03° 

I. 

57-594 

2. 

56-956 

3- 

57-231 

1  equiv.  of  car¬ 
bonic  acid . 

22 

16-300 

1 6-000 

15-231 

I5'357 

4  equiv.  of  water 

36 

26670  • 

26-046 

27-813 

27422 

135 

lOO'OOO 

IOO’OOO 

100-000 

ioo-ooo 

Formula  Cr203.C02  +  4HO. 


Carlsoiiate  of  IFerric  ®x.i«le. —  This  compound  was 
prepared  by  precipitating  a  dilute  solution  of  sesqui- 
chloride  of  iron  with  one  of  carbonate  of  soda,  and  after 
thorough  washing,  dried  in  the  air  at  yo°to  750.  It 
yielded  to  Dr.  Wallace  the  formula  : 

3Fe203.C02  +  16HO  or  Fe203.C02  +  2(Fe203.3H0) 
"When  the  desiccation  was  effected  at  2 1 2°  it  afforded  : 

3Fe203.C02  +  4IIO  or  Fe203.C02  +  2(Fe203.2HQ) 

Dr.  Wallace  remarks,  u  when  washed  until  a  very 
minute  trace  of  soda  existed  in  it  ” — (the  italics  are  mine). 
After  being  kept  many  weeks  in  water,  dried,  levigated, 
and  rewashed,  analysis  gave  the  following  composition  : 

9Fe203.C02  +  12HO  or  Fe203.C02  +4(2Fe203  +  3HO) 

Soubeiran  found  a  specimen  exposed  in  a  damp  cellar 
for  six  months  to  yield  5Fe203.(J02+ 1 2HO.  Langlois 
dried  the  salt  at  2120,  and  found  it  contained  only  1-36 
per  cent,  of  carbonic  acid.  I  found  the  composition  of 
the  iron  compound  dried  in  the  air  to  be : 


3  equivalents  of  sesqui- 

Atomic 

weight. 

Theory. 

Found. 

240 

71-856 

72-000 

oxide  of  iron 

1  equivalent  of  carbonic 

acid  .... 

22 

6-586 

7"°37 

8  equivalents  of  water  . 

72 

21-558 

20-963 

334 

100-000 

100-000 

Formula  3Fe203.C02  +  8HO 


Dried  at  2 1 20  it  gave  me : 


3  equivalents  of  sesqui- 
oxide  of  iron 

1  equivalent  of  carbonic 
acid  .... 

4  equivalents  of  water  . 

Atomic 

weight. 

Theory. 

Found. 

240 

22 

36 

8°-54° 

7-370 

12090 

80-770 

7-250 

11980 

298 

IOO’OOO 

IOO'OOO 

The  preceding  examinations  were  all  most  carefully 
performed  under  the  direction  of  Dr.  Muspratt,  who  with 
myself  cannot  account  for  the  whole  of  the  carbonic  acid 
being  removed  from  the  alumina  and  not  from  the  other 
two  oxides  ;  such  however  is  the  fact,  as  proved  by  the 
foregoing  experiments,  all  of  which  were  conducted  on 
the  same  plan,  and  each  precipitate  was  apparently  sub¬ 
mitted  to  the  same  conditions  and  treatment. 


TECHNICAL  CHEMISTHY. 


On  a  Continual  Indicator  of  the  Specific  Gravity  of  Gas , 
hy  Drs.  J.  Bosscha  ancl  L.  C.  Led  oik,  Leyden  Uni¬ 
versity. 

Several  gas-engineers  may  have  felt  the  want  of  an 
instrument  of  simple  construction,  serving  to  determine 
by  an  easy  experiment,  the  more  or  less  valuable  qualities 
of  gas  issuing  from  different  kinds  of  coal,  and  from 
coals  of  the  same  kind  subjected  to  different  degrees  of 
heat. 

Considering  that  the  lighting  power  of  gas,  according 
to  the  experiments  of  Clegg  and  others,  corresponds 
directly  to  its  specific  gravity,  we  tried  a  series  of  ex¬ 
periments  with  apparatus  based  on  the  principle  just 
explained,  but  of  different  constructions,  and  at  last 
succeeded  in  devising  an  instrument  answering  all  the 
conditions  required. 

This  apparatus  simple  in  its  application,  may  perhaps 
be  found  useful  in  gasworks.  Its  construction  may  be 
easily  conceived  by  the  following  indications :  A  glass 
balloon  having  a  volume  of  about  half  a  litre  (=30  cubic 
inches=  1  wine  pint)  is  hung  at  one  end  of  a  balance 
with  an  inflected  beam,  such  as  used  for  ascertaining  the 
weight  of  letters.  The  accuracy  and  sensibility  of  this 
balance  must  be  so  great  that  variations  in  weight  of 
one  milligramme  (=o-oi  English  grain)  make  them¬ 
selves  visible  on  the  circular  scale,  over  which  the  longest 
downwards  inflected  end  of  the  beam  moves. 

The  whole  apparatus  is  placed  under  a  glass  vessel, 
having  an  in-  and  outlet  for  the  coal-gas,  and  standing  in 
a  pneumatic  trough. 

It  will  easily  be  understood  that  if  the  vessel  is  filled 
with  gases  of  different  specific  gravities  at  the  same 
degree  of  heat  and  pressure,  the  beam  of  the  balance  will 
assume  a  different  position,  and  each  position  will  cor¬ 
respond  to  a  different  specific  gravity  of  gas.  Our  scale 
is  divided  into  equal  degrees  and  their  value  fixed  by 
filling  the  vessel  first  with  pure  hydrogen  and  afterwards 
with  air.  The  weight  of  the  glass  balloon  must  be  as 
low  as  possible ;  the  one  we  made  use  of  had,  together 
with  the  hook,  a  weight  of  no  more  than  45  grains. 

It  seems  not  difficult  for  micro-chemical  glass  ap¬ 
paratus  makers  to  blow  balloons  of  the  proportions 'just 
described,  but  they  have  the  disadvantage  of  being  very 
fragile. 
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Preparation  of  Unyuentum  Hydraryyri  NitTdtis. 


PHAItMACY,  TOXICOLOGY,  &c. 


On  the  Preparation  of  the  Unguentmn  llydrargyri  Nitratis , 
(Ph.  L .)  by  Julius  Schweitzer. 

No  preparation  of  the  London  Pharmacopoeia  is  more 
difficult  to  obtain  of  a  constant  and  uniform  appearance 
and  consistence  than  the  unguentum  hydrargyri  nitratis. 
The  ingredients  which  enter  into  the  composition  of  this 
ointment  are  lard,  olive  oil,  mercury,  and  nitric  acid ; 
and  it  is  directed  to  be  prepared  by  first  dissolving  the 
mercury  in  the  nitric  acid,  and  then  mixing  the  solution 
while  hot  with  the  lard  and  olive  oil  previously  melted 
together.  When  successfully  made  the  ointment  should 
be,  1.  of  a  pure  pale  yellow  colour;  2.  of  a  soft  and 
uniform  consistence ;  and  3 .  should  be  able  to  retain 
its  colour  and  softness  unchanged.  When  the  acid 
mercurial  solution  is  mixed  with  the  melted  lard  and 
oil,  we  observe  a  chemical  action  accompanied  by  a  rise 
of  temperature  to  take  place,  which  is  more  or  less  ob¬ 
servable  according —  1 .  to  the  state  of  the  mercurial  solu¬ 
tion;  2.  to  the  temperature  of  the  lard  and  oil  at  the 
time  the  solution  is  added ;  and  3 .  to  the  amount  of 
stirring  employed  to  effect  the  combination.  The  che¬ 
mical  action  arises  from  the  influence  of  the  nitrous  acid 
in  the  mercurial  solution  on  the  lard  and  oil.  The 
warmer  the  fats,  the  richer  the  nitric  solution  in  lower 
oxides  of  nitrogen,  and  the  more  energetic  the  stirring, 
the  more  sudden  will  the  chemical  action  take  place, 
and  the  higher  will  rise  the  temperature  of  the  mixture  ; 
and  on  the  contrary,  the  cooler  the  fats,  the  poorer  the 
mercurial  solution  in  nitrous  acid,  and  without  stirring, 
the  mixture  occasions  scarcely  any  chemical  action  and 
rise  of  temperature  at  all.  As  a  sudden  and  high  tem¬ 
perature  is  always  detrimental  to  the  ointment,  we  must 
especially  guard  against  this,  which  is  perfectly  in  our 
power.  But  as  we  have  to  assist,  and  to  some  extent 
develope,  chemical  action  to  produce  the  ointment,  we 
must  remember,  1 .  that  the  larger  the  amount  of  nitrous 
acid  in  the  solution  the  lotver  must  be  the  temperature 
of  the  fats  when  the  mixture  is  made,  and  2.  that  the 
poorer  in  nitrous  acid  the  higher  may  the  temperature  of 
the  fats  be.  It  must  always  be  borne  in  mind,  however, 
that  ointments  whose  temperature  in  the  making  rises 
above  212°  Falir.  will  turn  out  dark  in  colour  and  hard  ; 
in  consistence,  even  if  the  colour  and  consistence  is  tole¬ 
rably  good  when  first  made  ;  but  those  which  are  made 
at  a  lower  temperature  will  always  prove  unobjection¬ 
able  in  every  respect. 

I  divide  the  preparation  of  this  ointment  into  three 
periods.  I  allow  the  solution  of  the  mercury  in  the 
nitric  acid  to  go  on  slowly  during  the  night.  The  next 
morning  I  melt  the  lard,  and  after  the  acid 'solution  is 
added  I  watch  the  chemical  action  during  the  day.  The  i 
following  morning  the  preparation  is  finished  in  the! 
manner  hereafter  described. 

As  the  nitrous  acid  is  the  most  essential  agent  in  the  I 
formation  of  the  ointment,  I  effect  the  solution  of  the  - 
mercury  so  as  to  lose  as  little  of  this  acid  as  possible. 

I  therefore  allow  the  solution  of  the  mercury  to  go  011 
spontaneously  in  the  cold  and  in  a  tall  covered  jar.  I 
avoid  hereby  trouble  and  inconvenience ;  and  "in  the 
morning  I  find  a  complete  solution,  cold  and  ready  for 
use.  In  the  morning  I  melt  the  lard  on  a  water  bath, 
strain  it  into  an  open  glazed  pan,  and  add  the  oil  to  it 
cold  to  lower  the  temperature.  I  stir  the  two  well  to¬ 
gether,  and  wait  until  the  mixture  is  about  130°  Fahr., 
when  I  pour  the  mercurial  solution  gently  into  it,  and 
allow  tli?  whole  to  stand  undisturbed  for  some  time. 


When  the  ointment  begins  to  set  at  the  sides  of  the 
vessel,  and  on  the  surface,  I  move  these  solid  portions 
gently,  and  guide  them  into  the  warmer  part,  and  wait 
again  until  it  is  necessary  to  repeat  this  operation,  now 
and  then  drawing  the  spatula  backwards  and  forwards 
through  the  entire  mass.  As  the  whole  becomes  firmer 
and  firmer,  I  increase  the  stirring,  and  continue  it  at 
intervals  through  the  whole  day.  The  next  morning  I 
find  a  spongy  mass  with  a  high  raised  crust,  rather 
harder  than  the  interior  portion,  and  generally  a  small 
quantity  of  acid  liquid  at  the  bottom  of  the  pan.  I  now 
stir  and  beat  the  mass  vigorously  for  some  time  until 
the  spongy  ointment  softens  under  the  spatula,  and  the 
liquid  becomes  thoroughly  mixed,  when  the  colour  be¬ 
comes  of  a  beautiful  canary  yellow,  and  my  care  and 
trouble  are  rewarded  with  an  ointment  everything  that 
can  be  desired  in  appearance  and  consistence.  I  have 
still  to  add  a  few  words  on  the  ingredients  and  mate¬ 
rials  which  concern  this  ointment.  First  of  all  I  select 
the  finest  and  best  lard,  as  the  goodness  of  the  ointment, 
its  colour  and  keeping  properties,  depend  a  good  deal  on 
the  quality  of  this  article.  Next,  I  avoid  the  use  of  all 
materials  which  are  likely  to  be  acted  on  by  the  acid 
solution.  Even  the  wooden  spatula  of  the  laboratory  I 
suspiciously  discard  for  one  of  stone  ware  ;  and  when  I 
have  my  lard  and  oil,  mercury  and  nitric  acid  in  proper 
condition,  my  last  look  is  to  see  that  my  vessels  are 
really  perfectly  clean. 


PBOCEEDINGS  OF  SOCIETIES. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN 
Friday,  20  Jan.  i860. 

On  the  Influence  o  f  Magnetic  Force  on  the  Electric  Discharge. 

by  John  Tyndall,  Esq.  F.JR.S.  Professor  of  Natural 

Philosophy  in  the  Royal  Institution. 

The  intention  of  the  speaker  was  to  bring  before  the  meet¬ 
ing  a  series  of  experiments  illustrative  of  the  constitution  of 
the  electric  discharge  and  of  the  action  of  magnetism  upon  it. 
The  substance  of  the  discourse  was  derived  from  the  re¬ 
searches  of  various  philosophers,  its  form  being  regulated  to 
suit  the  requirements  of  the  audience. 

1 .  The  influence  of  the  transport  of  particles  was  first 
shown  by  an  experiment  suggested,  it  was  believed,  by  Sir 
John  Herschel,  and  performed  by  Professor  Daniell.  The 
carbon  terminals  of  a  battery  of  40  cells  of  Grove  were 
brought  within  one -eighth  of  an  inch  of  each  other,  and  the 
spark  from  a  Leyden  jar  was  sent  across  this  space.  This 
spark  bridged  with  carbon  particles  the  gap  which  had  pre¬ 
viously  existed  in  the  circuit,  and  the  brilliant  electric  light 
due  to  the  passage  of  the  battery  current  was  immediately 
displayed. 

2.  The  magnified  image  of  the  coal  points  of  an  electric 
lamp  was  projected  upon  a  white  screen,  and  the  distance  to 
which  they  could  be  drawn  apart  without  interrupting  the 
current  was  noted.  A  button  of  pure  silver  was  then  intro¬ 
duced  in  place  of  the  positive  carbon,  a  luminous  discharge 
four  or  five  times  the  length  of  the  former  being  thus  ob¬ 
tained.  The  silver  was  first  observed  to  glow,  and  afterwards 
to  pass  into  a  state  of  violent  ebullition.  A  narrow  dark 
space  was  observed  to  surround  one  of  the  poles,  correspond¬ 
ing  probably  with  the  dark  space  observed  in  the  discharge 
of  Ruhmkorff’s  coil  through  rarefied  media.2 

3.  The  action  of  a  magnet  upon  the  splendid  stream  of 
green  light  obtained  in  the  foregoing  experiment  was  exhi- 

1  The  publication  of  Professor  Faraday’s  sixth  and  last  lecture,  on  the 
Correlation  of  the  Physical  Forces,  is  unavoidably  delayed  until  next  week. 

2  Mr.  Faraday  noticed  this  dark  stripe  while  the  speaker  was  making 
his  preparatory  experiments. 
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bited.  A  small  horseshoe  magnet  of  Logemann  was  caused 
to  approach  the  light,  which  was  bent  hither  and  thither,  ac¬ 
cording  as  the  poles  of  the  magnet  changed  their  position  : 
the  discharge  in  some  cases  formed  a  magnificent  green  bow, 
which  on  the  further  approach  of  the  magnet  was  torn 
asunder,  and  the  passage  of  the  current  thereby  interrupted. 
It  was  Davy  who  first  showed  the  action  of  a  magnet  upon 
the  voltaic  arc.  The  transport  of  matter  by  the  current 
was  further  illustrated  by  a  series  of  deposits  on  glass  ob¬ 
tained  by  Mr.  Gassiot  from  the  continued  discharge  of  an 
induction  coil. 

4.  A  discharge  from  Rulimkorff’s  coil  was  sent  through 
an  attenuated  medium ;  and  the  glow  which  surrounded  the 
negative  electrode  was  referred  to.  One  of  the  most  re¬ 
markable  effects  hitherto  observed  was  that  of  a  magnet  upon 
this  negative  light.  Piucker  had  shown  that  it  arranges 
itself  under  the  influence  of  the  magnet  exactly  in  the 
direction  of  the  magnetic  curves.  Iron  filings  strewn  in 
space,  and  withdrawn  from  the  action  of  gravity,  would 
arrange  themselves  around  a  magnet,  exactly  in  the  manner 
of  the  negative  light. 

An  electric  lamp  was  placed  upon  its  back  ;  a  horseshoe 
magnet  w  as  placed  horizontally  over  its  lens,  and  on  the 
magnet  a  plate  of  glass :  a  mirror  inclined  at  an  angle  of 
450  received  the  beam  from  the  lamp,  and 'projected  it  upon 
the  screen.  Iron  filings  were  scattered  on  the  glass,  and 
the  magnetic  curves  thus  illuminated  were  magnified,  and 
brought  to  clear  definition  upon  the  screen.  The  negative 
light  above  referred  to  arranges  itself,  according  to  Piucker, 
in  a  similar  manner. 

5.  The  rotation  of  an  electric  current  round  the  pole  of  a 
magnet,  discovered  by  Mr.  Faraday  in  the  Royal  Institution, 
nearly  forty  years  ago,  was  next  shown  ;  and  the  rotation  of 
a  luminous  current  from  an  induction  coil  in  an  exhausted 
receiver  by  the  same  magnet  was  also  exhibited,  and  both 
shown  to  obey  the  same  laws. 

6.  Into  a  circuit  of  20  cells  a  large  coil  of  copper  wire 
was  introduced,  and  when  the  current  was  interrupted,  a 
bright  spark,  due  'to  the  passage  of  the  extra  current,  was 
obtained.  The  brightness  and  loudness  of  the  spark  were 
augmented  when  a  core  of  soft  iron  was  placed  within  the 
coil.  The  disruption  of  the  current  took  place  between  the 
poles  of  an  electro -magnet ;  and  when  the  latter  was  ex¬ 
cited,  an  extraordinary  augmentation  of  the  loudness  of  the 
spark  was  noticed.  This  effect  was  first  obtained  by  Page, 
and  was  for  a  time  thought  to  denote  a  new  property  of  the 
electric  current. 

But  Rijke  had  shown  in  a  paper,  the  interest  of  which  is 
by  no  means  lessened  by  the  modesty  with  which  it  is  written, 
that  the  effect  observed  by  Page  is  due  to  the  sudden  ex¬ 
tinction  of  the  primary  spark  by  the  magnet ;  which  sudden¬ 
ness  concentrates  the  entire  force  of  the  extra  current  into  a 
moment  of  time.  Speaking  figuratively,  it  was  the  concen¬ 
tration  of  what,  under  ordinary  circumstances,  is  a  mere 
push,  into  a  sudden  kick  of  projectile  energy. 

7.  The  contact-breaker  of  an  induction  coil  was  removed, 
and  a  current  from  five  cells  was  sent  through  the  primary 
wire.  The  terminals  of  the  secondary  wire  being  brought 
very  close  to  each  other,  when  the  primary  was  broken  by 
the  hand,  a  minute  spark  passed  between  the  terminals  of 
the  secondary.  When  the  disruption  of  the  primary  was 
effected  between  the  poles  of  an  excited  electro-magnet,  the 
small  spark  was  greatly  augmented  in  brilliancy.  The  ter¬ 
minals  were  next  drawn  nearly  an  inch  apart.  When  the 
primary  was  broken  between  the  excited  magnetic  poles,  the 
spark  from  the  secondary  jumped  across  this  interval,  whereas 
it  was  incompetent  to  cross  one  fourth  of  the  space  when  the 
magnet  was  not  excited.  This  result  was  also  obtained  by 
Rijke  ;  who  rightly  showed,  that  in  this  case  also  the  aug¬ 
mented  energy  "of  the  secondary  current  was  due  to  the  aug¬ 
mented  speed  of  extinction  of  the  primary  spark  between  the 
excited  poles.  This  experiment  illustrated  in  a  most  forcible 
manner  the  important  influence  which  the  mode  of  breaking 
contact  may  have  upon  the  efficacy  of  an  induction  coil. 


The  splendid  effects  obtained  from  the  discharge  of  Rulim- 
korff’s  coil  through  exhausted  tubes  were  next  referred  to. 
The  presence  of  the  coil  had  complicated  the  theoretic  views 
of  philosophers,  with  regard  to  the  origin  of  those  effects  ; 
the  intermittent  action  of  the  contact-breaker,  the  primary 
and  secondary  currents,  and  their  mutual  reactions,  producing 
tertiary  and  other  currents  of  a  higher  order,  had  been  more 
or  less  invoked  by  theorists,  to  account  for  the  effects  observed. 
Mr.  Gassiot  was  the  first  to  urge,  with  a  water  battery  of 
3500  cells,  a  voltaic  spark  across  a  space  of  air,  before  bringing 
the  electrodes  into  contact ;  with  the  self-same  battery  he  had 
obtained  discharges  through  exhausted  tubes,  which  exhibited 
all  the  phenomena  hitherto  observed  with  the  induction  coil. 
He  thus  swept  away  a  host  of  unnecessary  complications 
which  had  entered  into  the  speculations  of  theorists  upon 
this  subject. 

8.  On  the  present  occasion,  through  the  kindness  of  Mr. 
Gassiot,  the  speaker  was  enabled  to  illustrate  the  subject  by 
means  of  a  battery  of  400  of  Grove’s  cells.  The  tension  at 
the  ends  of  the  battery  wras  first  shown  by  an  ordinary  gold- 
leaf  electroscope  ;  one  end  of  the  battery  being  insulated,  a 
wire  from  the  other  end  wras  connected  with  the  electro¬ 
scope  ;  the  leaves  diverged ;  on  now  connecting  the  other 
end  of  the  battery  with  the  earth,  the  tension  of  the  end 
connected  with  the  electrometer  rose,  according  to  a  well- 
known  law,  and  the  divergence  w as  greatly  augmented. 

9.  A  large  receiver  (selected  from  Mr.  Gassiot’s  fine  col¬ 
lection),  in  which  a  vacuum  had  been  obtained  by  filling  it 
with  carbonic  acid  gas,  exhausting  it,  and  permitting  the 
residue  to  be  absorbed  by  caustic  potash,  was  placed  equa- 
torially  between  the  poles  of  the  large  electro-magnet.  The 
jar  was  about  six  inches  wide,  and  the  distance  between  its 
electrodes  was  ten  inches.  The  negative  electrodes  con¬ 
sisted  of  a  copper  dish,  four  inches  in  diameter,  the  positive 
one  was  a  brass  wire. 

On  the  1 6th  of  this  month  an  accident  occurred  to  this 
jar.  Mr.  Faraday,  Mr.  Gassiot,  and  the  speaker  had  been 
observing  the  discharge  of  the  nitric  acid  battery  through  it. 
Stratified  discharges  passed  when  the  ends  of  the  battery 
were  connected  with  the  electrodes  of  the  receiver ;  and  on 
one  occasion  the  discharge  exhibited  an  extraordinary  efful¬ 
gence;  the  positive  wire  emitted  light  of  dazzling  bright¬ 
ness,  and  finally  gave  evidence  of  fusion.  On  interrupting 
the  circuit,  the  positive  wire  was  found  to  be  shortened 
about  half  an  inch,  its  metal  having  been  scattered  by  the 
discharge  over  the  interior  surface  of  the  tube. 

10.  The  receiver  in  this  condition  was  placed  before  the 
audience  in  the  position  mentioned  above.  When  the  ends 
of  the  400-cell  battery  were  connected  with  the  wires  of 
the  receiver,  no  discharge  passed;  but  on  touching  momen¬ 
tarily  with  the  finger  any  portion  of  the  wire  between  the 
positive  electrode  of  the  receiver  and  the  positive  pole  of  the 
battery,  a  brilliant  discharge  instantly  passed,  and  continued 
as  long  as  the  connexion  with  the  battery  was  maintained. 
This  experiment  was  several  times  repeated  :  the  connexion 
with  the  ends  of  the  battery  was  not  sufficient  to  produce 
the  discharge,  but  in  all  cases  the  touching  of  the  positive 
wire  caused  the  discharge  to  flash  through  the  receiver. 

Previous  to  the  fusion  of  the  wire  above  referred  to,  this 
discharge  usually  exhibited  fine  stratification  :  its  general 
character  now  was  that  of  a  steady  glow,  through  which, 
however,  intermittent  luminous  gushes  took  place,  each  of 
which  presented  the  stratified  appearance. 

11.  On  exciting  the  magnet  between  whose  poles  the  re¬ 
ceiver  was  placed,  the  steady  glow  curved  up  or  down  ac¬ 
cording  to  the  polarity  of  the  magnet,  and  resolved  itself 
into  a  series  of  effulgent  transverse  bars  of  light.  These 
appeared  to  travel  from  the  positive  wire  along  the  surface 
of  the  jar.  The  deflected  luminous  current  was  finally 

I  extinguished  by  the  action  of  the  magnet. 

12.  When  the  circuit  of  the  magnet  was  made  and  irnrne- 

1  diately  interrupted,  the  appearance  of  the  discharge  was  ex¬ 
tremely  singular.  At  first  the  strata  rushed  from  the  positive 
electrode  along  the  upper  surface- of  the  jar,  then  stopped, 
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and  appeared  to  return  upon  their  former  track,  and  pass 
successively  with  a  deliberate  motion  into  the  positive  elec¬ 
trode.  They  were  perfectly  detached  from  each  other  ;  and 
their  successive  engulphments  at  the  positive  electrode  were 
so  slow  as  to  he  capable  of  being  counted  aloud  with  the 
greatest  ease.  This  deliberate  retreat  of  the  strata  towards 
the  positive  pole  was  due,  no  doubt,  to  the  gradual  subsi¬ 
dence  of  the  power  of  the  magnet.  Artificial  means  might 
probably  be  devised  to  render  the  recession  of  the  discharge 
still  slower.  The  rise  of  power  in  the  magnet  was  also 
beautifully  indicated  by  the  deportment  of  the  current. 

After  the  current  had  been  once  quenched,  as  long  as  the 
magnet  remained  excited  no  discharge  passed :  but  on 
breaking  the  magnet  circuit  the  luminous  glow  reappeared. 
Not 'only  then  is  there  an  action  of  the  magnet  k  upon  the 
particles  transported  by  an  electric  current,  but  the  above  | 
experiment  indicates  that  there  is  an  action  of  the  magnet 
upon  the  electrodes  themselves,  which  actually  prevents  the 
escape  of  their  particles.  The  influence  of  the  magnet  upon  j 
the  electrode  would  thus  appear  to  be  prior  to  the  passage  of  I 
the  current. 

13.  The  discharge  of  the  battery  was  finally  sent  through 
a  tube  whose  platinum  wires  were  terminated  by  two  small 
balls  of  carbon :  a  glow  was  first  produced ;  but  on  heating 
a  portion  of  the  tube  containing  a  stick  of  caustic  potash, 
the  positive  ball  sent  out  a  luminous  protrusion,  which  sub¬ 
sequently  detached  itself  from  the  ball ;  the  tube  becoming 
instantly  afterwards  filled  with  the  most  brilliant  strata. 
There  can  be  no  doubt  that  the  superior  effulgence  of  the 
bands  obtained  with  this  tube  is  due  to  the  character  of  its 
electrodes :  the  hands  are  the  transported  matter  of  these  elec¬ 
trodes.  May  not  this  be  the  case  with  other  electrodes  ? 
There  appears  to  be  no  uniform  flow  in  nature  ;  we  cannot 
get  either  air  or  water  through  an  orifice  in  a  uniform 
stream  ;  the  friction  against  the  orifice  is  overcome  by  starts, 
and  the  jet  issues  in  pulsations.  Let  a  lighted  candle  be 
quickly  passed  through  the  air ;  the  flame  will  break  itself 
into  a  beaded  line  in  virtue  of  a  similar  intermittent  action, 
and  it.  may  be  made  to  sing,  so  regular  are  the  pulses  pro¬ 
duced  by  its  passage.  Analogy  might  lead  us  to  suppose 
that  the  electricity  overcomes  the  resistance  at  the  surface 
of  its  electrode  in  a  similar  manner,  escaping  from  it 
in  tremors ;  the  matter  which  it  carries  along  with  it  be¬ 
ing  broken  up  into  strata,  as  a  liquid  vein  is  broken  into 
drops. 


SOCIETY  OF  ARTS,  Wednesday ,  1  Feb.  i860. 

The  paper  read  at  this  meeting  was  one  by  Dr.  Macgowan 
On  the  Arts  and.  Manufactures  of  Japan,  and  though  short 
was  highly  interesting,  being  illustrated  by  numerous  speci¬ 
mens  of  varied  nature  and  importance.  After  a  few  remarks 
upon  the  remarkable  geological  features  of  the  island  and  the 
attractions  it  offers  to  the  scientific  man,  the  doctor  says  : 

“  I  cannot  better  introduce  the  subject  than  by  showing 
this  Japanese  work,  an  encyclopaedia,  entitled  The  Wonder¬ 
ful  Productions  of  the  Seas  and  Hills,  evidencing,  by  the 
subjects  treated  and  the  merit  of  the  typography,  their  ad¬ 
vance  in  arts  and  knowledge,  filled  with  spirited  cuts  of 
almost  every  industrial  pursuit,  commencing  with  mining, 
and  concluding  with  whaling,  an  operation  in  which  we  find 
seamen  and  shore-men  jointly  engaged,  the  former  wielding 
harpoons,  the  latter  employing  huge  nets. 

Let  us,  in  imitation  of  our  methodical  encyclopaedist,  com¬ 
mence  with  metallurgy. 

Gold  is  abundant  in  J apan,  bearing  the  relation  to  silver 
as  1  to  5,  instead  of  as  1  to  15,  as  elsewhere.  Indeed,  the 
last  mail  brings  intelligence  to  the  effect  that  silver  had  been 
exchanged  for  gold,  weight  for  weight.  This  in  itself  does 
not  demonstrate  the  existence  of  extensive  auriferous  de¬ 
posits  ;  the  abundance  of  the  metal  may  possibly  be  the  con¬ 
sequence  of  gradual  accumulation,  being  pent  up,  as  it  were, 
by  the  system  of  seclusion  so  long  persevered  in  by  that 
sagacious  people. 


These  volumes,  six  in  number,  afford  another  illustration 
of  the  advanced  state  of  the  arts  in  Japan.  It  is  a  w  ork  on 
Numismatics.  The  elegance  of  the  coloured  pictures  of  the 
various  coins — gold,  silver,  and  copper — of  different  periods 
and  various  principalities  is  remarkable. 

Gold-dust  is  found  in  the  south  of  Jesso,  in  the  province 
of  Sado. 

The  silver  coin,  or  Icliibu,  is  of  a  very  peculiar  figure. 
This  metal  is  found  in  Dewa,  Sado,  and  Tasimo.  It  does 
not  appear  to  be  abundant  at  present,  but  it  promises  to 
become  so,  from  the  dollars  that  are  pouring  into  Nagaski 
and  Kanagawa  from  China,  Japan  coming  in  for  a  large 
share  of  the  drain  of  silver  to  the  East  that  now  attracts 
general  attention. 

Japan,  as  is  well  known,  is  remarkable  for  its  richness  in 
copper. 

The  first  thing  which  attracts  the  traveller  on  landing  is 
the  great  abundance  of  this  metal  and  the  plentiful  manner 
in  which  it  is  used.  The  gutters  and  shutters  for  the  houses 
are  of  copper ;  the  pillars  and  verandahs  are  protected  with 
the  same  metal.  The  'monumental  gateways  in  the  cities 
are  often  of  copper,  and  the  idols  in  the  temples  are  formed 
of  the  same  material ;  and  even  before  landing  the  traveller 
would  notice  that  the  vessels  are  sheathed  in  all  parts  with 
copper  —  in  many  instances  more  for  ornament  than  for 
use. 

If  restrictions  were  not  placed  upon  the  exportation  of  that 
metal  from  Japan  the  markets  of  the  world  would  be  glutted 
with  it  for  a  time.  The  Japanese  are  very  expert  in  blend¬ 
ing  copper  with  other  metals,  as  shown  by  the  various  speci¬ 
mens  of  bronzes  before  you. 

In  iron  the  Japanese  are  most  deficient.  Much  of  their 
iron  is  obtained,  as  in  some  parts  of  China,  by  washing  the 
sands  of  the  rivers.  In  the  summer-  season  multitudes  of 
men,  women,  and  children  may  be  seen  washing  the  sand, 
and  they  take  all  this  pains  to  get  a  few  specks  of  black 
oxide  of  iron,  which  is  subsequently  melted  and  forged  for 
the  purposes  of  their  manufactures.  As  might  be  expected 
from  this  state  of  things  with  regard  to  iron,  their  cutlery  is 
of  a  very  inferior  description,  with  the  exception  of  swords, 
which  are  in  many  instances  very  costly,  both  from  their 
superior  workmanship,  and  the  large  amount  of  gold  used  in 
their  ornamentation.” 

This  method  of  working  iron-ores,  seems  especially  strange 
to  English  ears,  but  the  narrative  carries  with  it  an  example 
of  a,  great  and  important  truth,  viz.  —  that  the  physical 
properties  of  a  metal,  or  indeed  of  any  natural  production, 
form  the  only  true  criterion  of  its  value,  which  is  not 
dependant  so  much  upon  the  comparative  abundance  or 
scarcity  of  the  substance  itself.  Among  other  things  Dr. 
Macgowan  exhibited  a  carpenter’s  saw  and  file,  a  small 
reaping  hook,  and  two  costly  swords,  of  native  manufacture  ; 
attached  to  the  scabbard  of  one  of  the  latter  was  “  a  small 
knife,  used  for  what  is  known  as  the  Sloivi-kari,  or  happy 
despatch,  that  is,  self-evisceration.” 

Calling  attention  to  the  peculiarities  of  these  weapons,  the 
lecturer  observed :  — 

“  It  is  stated  that  these  swords  will  sever  a  nail  without 
being  notched.  They  are  made  out  of  good  bar  steel,  and 
tempered  by  being  covered  with  a  paste  consisting  of 
powdered  porcelain,  charcoal,  and  potash,  dried  in  the  sun, 
brought  to  a  white  heat,  and  then  plunged  into  tepid  water. 
The  shagreen  on  the  handle,  the  massive  gold  ornamentation , 
and  above  all  the  singular  mode  of  combining  gold  and 
iron  in  decorating  the  hilt,  are  all  worthy  of  notice.” 

The  information  relating  to  other  mineral  productions  was 
given  as  follows  :  — 

“  There  are  also  mines  of  antimony,  tin,  lead,  and  mercury, 
and  perhaps  no  country  in  the  world  of  the  same  area 
presents  so  many  volcanoes  in  operation.  Sulphur,  of  course, 
is  very  abundant.  But,  what  is  more  important  for  civili¬ 
sation  and  Christianity  as  well  as  for  the  commerce  of  the 
Pacific,  coal  is  found  in  considerable  abundance. 

This  precious  mineral,  so  necessary  for  the  commerce  and 
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civilisation  of  the  Pacific,  is  found  in  nearly  all  the  islands 
which  girt  eastern  Asia,  from  Borneo  to  Sagalien.  The 
first-named  locality  has  fallen  into  the  hands  of  the  British, 
the  last-named,  probably  the  richest,  has  become  Russian 
property.  The  Chinese  in  Formosa  and  the  Japanese  at 
home,  will,  it  is  to  be  hoped,  furnish  supplies  of  coal,  should 
either  of  the  others  fail  for  a  season.  I  have  visited  several 
of  the  mines  in  Japan,  and  am  inclined  to  attribute  the 
inferiority  of  the  mineral  to  unscientific  mining. 

The  Japanese  themselves  have  not  been  insensible  of  this, 
and  at  once  ordered,  through  the  Dutch,  suitable  machinery, 
but  either  the  machinery  was  defective,  or  the  requisite  skill 
was  wanting  for  rendering  it  available.  T  saw  some  of  it 
rusting  at  Desima,  and  found  the  miners  labouring  at  every 
disadvantage,  under  circumstances,  I  may  add,  calculated  to 
throw  doubts  on  the  glowing  accounts  that  have  been  ren¬ 
dered  of  the  comfortable  condition  of  the  labouring  class  in 
that  country. 

On  the  coast  of  Fizen,  I  believe,  there  is  as  much  suffering 
amongst  the  labouring  classes  of  Japan  as  in  any  part  of  the 
world.  I  have  seen  them,  on  a  bitter  cold  day,  the  children 
naked  and  the  women  nearly  so,  crawling  on  all-fours  up  a 
hill  side,  dragging  small  coal-cars  attached  to  their  loins,  and 
I  longed  for  the  time  when  machinery  would  be  brought  to 
their  aid.” 

Passing  to  the  vegetable  kingdom  the  doctor  showed  some 
specimens  of  hard  woods,  which  he  said  would  be  very  valu¬ 
able  to  our  shipmasters,  carpenters,  &c.  if  they  proved  to  be 
abundant.  The  “vegetable  wax,  “Japan  varnish,”  and  the 
“  paper  mulberry,”  were  all  noticed  in  their  turn,  and  some 
interesting  fabrics  of  silk  and  cotton  exhibited,  as  well  as 
some  specimens  of  edible  seaweed,  in  which  latter  article^ 
large  trade  is  carried  on  with  China.  In  conclusion,  Dr. 
Macgowan  adverted  to  the  probable  introduction  of  opium 
into  Japan,  and  lamented  the  evils  that  would  inevitably 
followr  the  use  of  the  drug  in  large  quantities  by  the  ingenious 
but  rather  sensual  inhabitants.  The  meeting  terminated  with 
a  vote  of  thanks  to  the  doctor  for  his  paper. 

If  we  were  inclined  to  review  the  paper  critically,  we 
might  perhaps  point  out  some  important  omissions,  as  little 
or  no  mention  was  made  of  the  more  artistic  accomplishments 
of  the  Japanese.  Their  style  of  art  is  certainly  peculiar  and 
original,  being  easy  and  natural,  without  displaying  either 
that  wearying  uniformity  so  common  in  our  schools  of  design 
on  the  one  hand,  or  the  least  tendency  towards  the  doctrines 
of  the  pre-Raphaelite  system  on  the  other.  But  a  few  years 
back  we  had  an  opportunity  of  inspecting  some  ceramic  work 
of  Japanese  origin,  of  which  the  material,  colouring,  and 
design  were  alike  admirable.  Among  these  specimens  were 
some  vases,  saucers,  &c.  with  natural  objects  of  a  simple 
kind  reproduced  with  exquisite  delineation  upon  their  sur¬ 
faces.  There  would  appear,  for  instance,  on  a  dark  red  or 
claret  ground,  a  large  leaf  of  delicate  hue,  not  placed  exactly 
in  the  middle  with  a  border  all  round,  but  easily  and  gracefully 
lying  on  the  saucer,  as  if  it  had  settled  there  accidentally ; 
sometimes  a  lizard  or  other  small  animal  would  also  be  de¬ 
picted,  but  if  the  object  happened  to  be  too  large  for  the 
diameter  of  the  vessel,  it  would  be  carried  over  the  edge  and 
completed  on  the’Ather  side.  In  a  word,  both  in  the  ceramic 
and  textile  manufactures  that  we  had  the  pleasure  of  ex¬ 
amining,  the  leading  features  were  a  finished  detail  and  an 
entire  absence  of  artificiality.  We  think  that  British  art 
may  some  day  learn  a  useful  lesson  from  the  “  Land  of  the 
Rising  Sun,”  and  the  Committee  of  Council  on  Education 
would  do  well  to  place  a  really  good  and  comprehensive 
collection  of  Japanese  productions  at  the  South  Ken¬ 
sington  Museum  for  the  public  benefit  at  the  earliest  oppor¬ 
tunity. 

Of  the  scientific  attainments  of  the  J  apanese  we  can  gather 
little  or  nothing  from  Dr.  Macgowan’s  paper,  but  his  future 
lectures  may  perhaps  give  us  more  information  upon  this 
subject. 
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T.  N.  R.  Morson,  Esq.  President ,  in  the  Chair. 

Mr.  D.  IIanbury  Junr.  exhibited  a  large  mass  of  Gum 
Labdanum,  which  he  had  received  from  Candia.  It  was 
formerly  in  great  repute  as  a  remedy  for  the  plague  ;  but 
since  the  plague  has  disappeared  the  gum  is  neglected,  and 
is  now  not  often  to  be  met  with. 

Professor  Bentley  called  the  attention  of  the  meeting  to 
a  paper  On  Camomiles  which  had  been  published  in  France, 
in  which  it  was  asserted  that  the  Chamomilla  Romana  (as 
-our  Antliemis  Nobilis  is  called  on  the  continent)  is  exten¬ 
sively  adulterated  with  the  flowers  of  Matricaria  Parthe- 
nium  or  Pyretlirum  Parthenium.  The  Professor  exhibited 
some  of  these  flowers,  and  explained  the  distinctive  charac¬ 
teristics  of  the  Pyretlirum  and  the  Antliemis  Nobilis.  The 
flowers  greatly  resembled  each  other  in  general  appearance, 
the  involucrum  in  both  was  hemispherical  and  scaly ;  but 
the  anthemis  nobilis  was  distinguished  by  a  conical  recep¬ 
tacle  which  the  pyrethrum  did  not  possess. 

Mr.  Hanbury  said  the  flowers  were  so  much  alike  that 
purchasers  might  be  readily  deceived,  taking  the  matricaria 
parthenium  for  poor  or  bad  camomiles. 

Dr.  Redwood  then  proceeded  to  give  an  account  of  some 
experiments  on  Hydrargyrum  cum  Cretd,  which  he  had 
undertaken  in  consequence  of  the  statements  made  on  the 
trial  of  Dr.  Smethurst,  that  this  medicine  commonly  con¬ 
tained  arsenic  and  antimony.  lie  also  referred  to  a  letter 
published  in  the  Medical  Times  and  Gazette,  in  which  the 
writer  affirmed  that  Hydrargyrum  cum  Cretd  was  often  pre¬ 
pared  with  the  refuse  amalgam  of  looking-glass  makers,  from 
which  it  was  possible  that  the  foreign  metals  might  be  derived  ; 
and  that  he  and  other  medical  men  had  been  compelled  to 
give  up  the  use  of  this  medicine  in  consequence  of  the  severe 
vomiting  and  other  disagreeable  effects  which  they  had  con¬ 
stantly  observed  to  follow  its  administration.  Dr.  Redwood 
had  obtained  from  vai'ious  sources  different  specimens  of  the 
medicine,  some  of  them  from  the  largest  manufacturers  of 
the  article  in  London,  and  some  which  had  been  in  com¬ 
merce  at  a  time  antecedent  to  the  death  of  Miss  Banks.  He 
had  submitted  all  these  specimens  to  a  most  rigid  examin¬ 
ation,  and  the  result  was  that  he  had  been  unable  to  discover 
the  faintest  trace  of  either  arsenic  or  antimony.  The  tests 
were  so  extremely  delicate,  and  the  reagents  used  in  the 
examination  were  so  often  themselves  contaminated  with 
arsenic,  that  it  was  far  more  probable  the  small  quantity  of 
this  metal  one  gentleman  said  he  had  found  was  derived  from 
the  latter  than  from  the  grey  powder  under  examination. 
Dr.  Redwood  then,  on  the  supposition  that  it  was  a  com¬ 
mon  opinion  among  medical  men  that  the  effects  of  Hydrar¬ 
gyrum  cum  Cretd  were  different  at  the  present  time  from 
what  they  used  to  be  years  ago,  proceeded  to  account  for 
and  explain  the  fact.  He  believed  that  it  was  a  consequence 
of  the  different  method  of  manufacture  pursued.  Formerly 
the  mercury  and  the  chalk  were  merely  rubbed  together  in  a 
mortar  until  the  mixture  of  the  two  was  complete ;  but  now, 
in  the  wholesale  manufacture  by  machinery,  the  ingredients 
were  submitted  to  much  more  trituration,  and  the  result,  he 
believed,  was  the  formation  of  much  more  oxide  of  mercury, 
and  to  this  he  thought  the  symptoms  complained  of  might 
be  ascribed.  The  assertion  that  the  refuse  amalgam  of 
looking-glass  makers  was  used  in  the  preparation  he  believed 
to  be  a  mistake ;  but  if  it  were  true  that  would  not  account 
for  the  presence  of  arsenic,  inasmuch  as  the  tin  used  in  the 
manufacture  must  be  absolutely  pure.  A  mixture  of  bis¬ 
muth,  arsenic  and  antimony,  a  sort  of  fusible  metal,  was 
used  for  silvering  glass  globes,  but  no  mercury  was  used  in 
that  process.  Moreover,  mercury  and  arsenic  only  amalga¬ 
mated  with  great  difficulty,  and  then  the  amalgam  did  not 
possess  the  brilliancy  necessary  for  looking-glasses  ;  in  fact, 
the  presence  of  a  very  small  quantity  of  arsenic  would  be 
indicated  by  the  physical  appearance  of  the  amalgam. 

The  Chairman  said  it  was  well  known  that  the  refuse  amal¬ 
gam  of  the  looking-glass  makers  and  the  scrapings  of  broken- 
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looking-glasses  were  collected,  and  the  mercury  distilled  off ; 
but  there  could  be  no  objection  to  the  use  of  this  mercury, 
inasmuch  as  it  would  he  pure.  The  difference  in  the  effects 
of  the  medicine  he  attributed  to  the  method  of  manufacture. 
The  original  process  produced  an  inactive,  the  new  method 
an  active  medicine. 

Dr.  Andrew  Clark  said  that  the  two  professions  were 
equally  indebted  to  Dr.  Redwood  for  the  examination  he 
had  undertaken.  The  injury  done  by  rash  statements  of  the 
kind  noticed  was  very  great.  He  had  used  Hydrargyrum  cum 
Greta  largely  himself,  and  he  had  very  carefully  observed 
the  results.  In  his  hospital  practice  he  was  in  the  habit  of 
seeing  about  600  patients  weekly,  and  he  though  the  pre¬ 
scribed  grey  powder  for  250  of  them,  but  he  had  never  seen 
the  bad  effects  which  had  been  ascribed  to  the  medicine. 

Mr.  Cupiss  said  he  had  administered  a  good  deal  of  grey 
powder,  and  he  had  never  seen  nausea  or  vomiting  produced 
by  it  even  in  the  most  delicate  children.  Those  who  had 
seen  these  effects  he  thought  had  been  peculiarly  unfortu¬ 
nate  either  in  their  patients  or  their  drugs. 

At  the  end  of  the  meeting  Dr.  Redwood  said  he  was  still 
occupied  with  the  investigation,  and  he  would  feel  obliged  if 
any  members  would  send  him  specimens  of  Hydrargyrum 
cum  Creta,  particularly  if  they  had  been  in  stock  prior  to 
the  trial  of  Dr.  Smethurst. 


CHEMICAL  SOCIETY,  2  Feb.  i860. 

[Dr.  Bence  Jones  in  the  Chair. 

Dr.  Gladstone  read  a  paper  on  an  Iron-sand  from  New 
Zealand.  It  was  found  on  the  shore  at  New  Plymouth, 
and  formed  a  bank  several  miles  in  length  and  upwards  of 
40  feet  in  depth.  It  was  highly  magnetic.  Examined  with 
the  microscope  it  exhibited  small  granules  of  a  lustrous 
black  colour  which  had  a  distinctly  crystalline  form  belong¬ 
ing  apparently  to  cubic  octahedra.  To  the  crystals  were 
attached  very  minute  particles  of  quartz.  An  analysis 
showed  the  sand  to  have  the  following  composition  (omitting 
the  smaller  decimals)  : 


Magnetic  oxide  of  iron  . 

.  940 

Silica  .... 

•  3'5 

Alumina  .... 

Lime  .... 

•  ’5 

Various  matters  and  loss 

* 

• _ 1 

IOO'O 

It  was  therefore  magnetic  oxide  of  iron  in  combination 
with  silicate  of  alumina  and  lime.  Dr.  Gladstone  said  that 
the  occurrence  of  magnetic  oxide  in  a  crystalline  form  was 
not  infrequent.  The  sand  he  thought  was  the  result  of  the 
disintegration  of  some  mineral,  most  likely  epidote  or  garnet. 

Mr.  Fewtrell  said  that  the  government  of  New  Zealand 
had  offered  a  premium  of  a  thousand  pounds  for  a  process  for 
smelting  the  sand  exhibited. 

From  a  subsequent  conversation  we  learned  that  the  pre¬ 
mium  had  been  claimed  by  a  gentleman  who  was  present  at 
the  meeting,  and  that  the  government  of  New  Zealand  had 
further  granted  a  large  tract  of  forest  land  to  furnish  char¬ 
coal  for  the  smelting  works.  There  was  plenty  of  limestone 
in  the  immediate  neighbourhood,  and  it  was  expected  that 
the  furnaces  would  soon  be  in  active  operation. 

Dr.  Frankland  then  read  a  paper  On  the  Air  of  Mont 
Blanc.  He  first  gave  some  account  of  various  analyses  of 
air  of  different  localities;  those  by  Bunsen  of  the  air  at 
Marburg — by  Lewey  of  air  taken  at  sea,  and  by  Schlagin- 
weit  among  the  Eastern  Alps.  Bunsen  Jhad  found  from  a 
number  of  experiments  that  the  oxygen  present  in  100  parts 
of  air  ranged  from  20*840  to  20*973.  The  results  obtained 
by  Lewey  from  air  taken  at  sea  at  3  p.m.  and  3  a.m.  were : 


Nitrogen 

• 

• 

\Z  P.m. 

.  78*886 

3  A.M. 

79*006 

Oxygen 

• 

• 

.  21*060 

20*961 

Carbonic  acid 

• 

♦ 

.  0*054 

0*033 

IOO’OOO 

100*000 

The  determinations  of  carbonic  acid  in  the  air  of  the 
Eastern  Alps  by  Schlaginweit  showed  in  one  experiment 
0*32  and  in  another  *058  per  cent ;  but  from  the  manner  in 
which  these  determinations  were  made  they  were  not  con¬ 
sidered  of  any  value.  The  doctor  then  said  that  having 
ascended  Mont  Blanc  last  autumn  with  Dr.  Tyndall,  he  had 
taken  the  opportunity  of  collecting  some  air,  which  he  had 
submitted  to  analysis,  and  the  results  were  as  follows  : 
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78*989 

79*056 

Oxygen  .  .  .  20*770 

20*950 

20*881 

Carbonic  acid  .  .  *iii 

0*061 

0*063 

100*000 

100*000 

100*000 

Ar> 

A  diagram  was  exhibited,  showing  determinations  of 
oxygen  and  nitrogen  in  the  air  of  different  localities  by  Reg- 
nault,  Dr.  Frankland,  and  others,  some  of  which  we  append : 


London  (Bartholomew’s  Hos 
Paris  .... 
Ganges  .... 
Polar  Sea 


pital) 


Oxygen. 

Nitrogen. 

f  20*885 

79*115 

1 20*999 

79  OOI 

f  20.913 

79  o87 

(20999 

79  OOI 

120*387 

79*6i3 

1 20*390 

79*610 

1 20*850 

79*150 

(  20*940 

79*060 

Mr.  Perkins  read  a  paper  on  Iodoacetic  and  Di-iodoacetic 
Acids  and  Salts. 


*  NOTICES  OF  BOOKS,  PATENTS.  &c. 


Electrotype  Manipulation :  Part  I.  Being  the  Theory  and 
Plain  Instructions  in  the  Art  of  Workhig  Metals  by  Pre¬ 
cipitating  them  from  their  Solutions  through  the  Agency  of 
Galvanic  or  Voltaic  Electricity,  by  C.  V.  Walker,  F.R.S. 
Sfc.  Sfc.  Twenty- ninth  Edition.  London:  G.  Knight  &  Co. 

The  sale  of  twenty-eight  editions  of  a  book  is  an  evidence 
of  its  value  sufficient  to  make  it  quite  independent  of  the 
commendations  of  a  reviewer.  Almost  ever  since  the  in¬ 
vention  of  the  art,  Mr.  Walker’s  little  work  has  been  the 
text  book  of  every  amateur  who  has  begun  to  experiment  in 
electro-metallurgy,  and  we  can  do  no  better  than  recommend 
all  who  may  begin  to  start  with  the  same  manual. 

No  two  discoveries  have  ever  had  so  great  an  influence 
in  developing  and  promoting  a  taste  for  the  fine  arts  as  the 
electrotype  and  photography  ;  but  the  practical  applications 
of  the  electrotype  have  placed  it  in  importance  far  in  advance 
of  its  twin  discovery.  That  we  have  first  class  maps  of 
fabulous  cheapness,  that  the  Art  Union  can  multiply  to  any 
extent  the  productions  of  our  best  engravers,  and  that  our 
low  priced  periodicals  can  furnish  engravings  which  surpass 
in  beauty  and  accuracy  the  most  expensive  works  of  the  kind 
of  twenty  years  ago,  we  owe  to  the  electrotype.  Sanguine  as 
discoverers  proverbially  are,  Mr.  Spencer,  wre  imagine,  at  first 
little  dreamed  of  the  importance  of  the  discovery  he  had  ac¬ 
cidentally  made.  But  in  his  hands  it  immediately  received 
its  most  valuable  application,  and  in  his  paper  published  in 
1839  may  be  found  the  germs  of  almost  all  that  has  since 
been  done.  Simultaneously  with  Mr.  Spencer’s  discovery, 
Professor  Jacobi  of  St.  Petersburgh  invented  a  method  of  con¬ 
verting  any  line,  however  fine,  engraved  on  copper,  into  a 
relief  by  a  galvanic  process ;  and  to  these  two  gentlemen 
must  be  awarded  the  honour  of  having  made  one  of  the  most 
important  discoveries  of  modern  times. 

It  would  be  interesting,  if  our  space  permitted,  to  trace 
the  rapid  development  of  an  art  which  now  ministers  to  our 
daily  enjoyment — for  in  some  shape  or  other,  the  results  of 
the  electrotype  are  ever  before  our  eyes  —  but  we  are  obliged 
to  forbear.  We  cannot  however  pass  without  notice  one 
unexpected  and  important  sanatory  result.  The  power  which 
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“  takes  a  cast  of  the  eye  of  a  dragon-fly  so  perfect  that  under 
the  microscope  it  exhibits  the  innumerable  facets  of  the 
compound  eye,”  and  which  could  with  as  much  ease  cover 
the  dome  of  St.  Paul’s  with  gold,  if  it  could  only  be  placed  in 
an  apparatus  sufficiently  large,  has  banished  the  old  process 
of  water-gilding,  which  sometimes  produced  in  he  operatives 
the  miserable  disease  known  as  mercurial  intoxication.  The 
mercurial  process  is  now  only  used  for  silvering  mirrors,  and 
it  may  he  safely  predicted  that  this  will  in  a  short  time  be 
superseded. 

W e  return  to  Mr.  Walker’s  hook  for  a  description  of  a  Pla¬ 
tinised.  Graphite  Battery  for  electrotype  purposes,  which  forms 
the  most  important  feature  of  the  present  edition.  Plates  of 
graphite  of  the  required  size  obtained  from  gas  retorts,  are 
immersed  in  a  mixture  of  one  part  of  sulphuric  acid,  and  four 
parts  of  water,  for  at  least  a  couple  of  days  and  nights.  They 
are  then  rinced  in  water  and  dried.  A  hole  is  then  drilled 
in  each  plate  to  receive  a  rivet.  The  top  of  the  plate  is  then 
varnished  on  either  side  of  the  rivet  hole,  and  on  both  sides 
of  the  plate.  About  an  inch  in  width  on  both  sides  in  the 
middle  having  the  rivet-hole  in  the  centre  is  to  he  left 
unvarnished.  Electrotype  copper  is  now  to  he  deposited 
upon  the  part  that  is  left  unvarnished,  the  object  being  to 
provide  a  surface  to  which  a  connecting  slip  of  copper  can 
be  soldered.  A  slip  of  copper  about  an  inch  in  width  is 
then  prepared  and  entirely  tinned.  The  copper  that  has 
been  deposited  on  the  graphite  plate  is  tinned  in  like  maimer. 
The  object  of  this  is  to  screen  the  copper  from  the  action 
of  the  acid.  The  slip  of  copper  is  next  attached  to  the 
graphite  plate  by  means  of  a  copper  rivet,  which  has  been 
previously  tinned  ;  and  then  by  means  of  the  soldering  iron. 
A  strong  and  perfect  connection  is  thus  obtained.  The 
plates  are  next  platinised.  A  mixture  of  one  part  of  sul¬ 
phuric  acid  and  ten  of  water  is  prepared.  Into  this  are  | 
dropped  a  few  crystals  of  chloride  of  platinum,  till  the  liquid  j 
acquires  a  pale  straw  colour.  A  battery  of  three  or  four 
Lince’s  cells  is  prepared.  The  graphite  plate  is  connected 
with  the  zinc  end  of  the  battery,  and  a  couple  of  platinum 
plates  are  connected  with  the  other  end.  The  graphite  is  ! 
placed  between  the  pair  of  plates,  and  in  a  decomposition  j 
cell,  and  the  solution  of  chloride  of  platinum  is  poured  in  j 
till  the  graphite  plate  is  sufficiently  immersed.  In  from  | 
twenty  minutes  to  half  an  hour  the  surface  of  the  graphite  j 
will  be  coated  with  fine  black  particles  of  platinum  powder.  ! 
The  battery  cells  are  stone  jars.  The  zinc  plates  are  well 
amalgamated,  and  are  placed  with  their  foot  in  mercury, 
contained  in  a  gutta-percha  slipper.  Batteries  of  this  kind, 
adds  Mr.  Walker,  are  very  inexpensive,  and  are  very  eco¬ 
nomical  in  use. 


A  Set  of  Labels  for  Reagents,  and  a  Table  of  Atomic  Weights 
of  the  Elements,  intended  to  accompany  Messrs.  Noth cote 
ami  Church’s  “  Manual  of  Analysis.”  J.  H.  and  J. 
Parker,  Oxford,  and  337  Strand,  London. 

These  labels  will  be  found  useful  to  every  student  who 
works  with  the  Manual  of  Messrs.  Northcote  and  Church, 
and  he  had  better  fix  them  under  the  old  names  until  he 
becomes  thoroughly  conversant  with  the  new  nomenclature. 
In  this  way  he  will  be  saved  some  time  and  thought,  and  by 
constantly  reading  the  formula}  he  will  soon  have  them  firmly 
impressed  on  his  memory. 

The  table  of  atomic  weights  should  be  fixed  on  a  card  and 
suspended  in  a  convenient  place,  ready  for  constant  refe¬ 
rence. 


The  Practice  of  hiring  Wet-nurses  ( especially  those  from  the 
“  Fallen  ”  )  considered  as  it  affects  Public _  Health  and 
Public  Morals.  Churchill,  London. 

’Wet-nursing  is  altogether  out  of  our  province,  and  all  we 
can  say  of  this  little  book  is,  that  the  intentions  of  the 
authoress  are  evidently  of  the  very  best.  We  may,  however, 
in  illustration,  append  a  story  quoted  by  Southey  from 
Hoare’s  Giraldus. 


“  In  our  days  a  strange  occurrence  happened  in  the  same 
district.  A  wild  sow,  which  by  chance  had  been  suckled  by  a 
bitch  famous  for  her  nose,  became  so  wonderfully  active  in  the 
pursuit  of  wild  animals,  that  in  the  faculty  of  scent  she  was 
greatly  superior  to  dogs  who  are  assisted  by  natural  instinct  as 
well  as  by  human  art  :  an  argument  that  man  (as  well  as  every 
other  wild  animal)  contracts  the  nature  of  the  female  who  nurses 
him.” 

From  the  above  rather  apocryphal  story,  the  practice  of 
hiring  wet-nurses  from  a  certain  class  might  be  considered 
as  being  highly  dangerous  to  the  morality  of  the  rising 
generation. 


Improvements  in  rendering  Fabrics  and  other  Substances  non- 
inflammable.  Frederick  Versmann  and  Alphons 
Oppenhein. 

Messrs.  Versmann  and  Oppenhein  have  only  patented  the 
use  of  sulphate  of  ammonia.  They  use  a  solution  containing 
1  o  per  cent,  of  the  sulphate  and  apply  it  to  the  goods  after 
they  have  undergone  other  finishing  processes,  dipping  the 
goods  therein  till  they  are  fully  saturated,  and  then  drying 
them.  When  applied  to  nets  and  gauzes  with  comparatively 
thick  threads  and  open  spaces  between  them,  the  patentees 
use  a  stronger  solution.  A  neutral  solution  of  the  sulphate 
must  be  used.  The  improvements  also  relate  to  the  appli¬ 
cation  of  sulphate  of  ammonia  with  starch  or  other  thickening- 
agents. 


Recovering  Wool  from  Fabrics. 

A  patent  has  been  taken  out  by  R.  Bell,  for  recovering 
:  wool  from  old  worn-out  clothes  composed  of  cotton  and  wool, 
such  as  de-laines.  The  patentee  takes  chloride  of  manga¬ 
nese,  such  as  is  ordinarily  obtained  as  a  residuum  in  the 
manufacture  of  bleaching-powder  ;  the  rags  to  be  treated  are 
then  steeped  in  a  solution  of  this,  Avhich  entirely  decomposes 
the  vegetable  or  cotton  portions  and  leaves  the  woollen  fibres 
uninjured.  The  liquid  is  then  strained  through  a  sieve  to 
retains  the  wool,  which  is  afterwards  washed,  dried,  and  may 
be  used  for  shoddy  or  other  purposes  in  making  new  goods 
out  of  old  materials,  just  as  new  paper  is  made  out  of  old  rags. 


Improvement  in  the  Manufacture  of  Starch. 

A  patent  has  recently  been  obtained  by  John  Hamilton 
of  Belfast  for  submitting  starch  —  after  it  is  deposited 
in  the  manufacturing  process  —  to  the  action  of  a  hydrau¬ 
lic  press,  in  suitable  boxes,  so  as  to  press  all  the  water  out 
of  it,  instead  of  evaporating  all  the  moisture  in  artificially 
heated  rooms,  according  to  the  usual  practice.  A  great 
saving  in  fuel  is  thus  effected  by  well  known  and  very 
simple  means. 


An  Improvement  in  the  Manufacture  of  Cast  Steel. 

II.  Mushet. 

This  consists  in  producing  a  superior  quality  of  cast  steel 
by  melting  malleable  iron  together  with  carbonaceous  matter 
and  ores,  or  oxides  of  titanium  or  titaniferous  iron  ores,  or 
titanic  acid,  or  deoxidised  titaniferous  iron  ores. 


CORRESPONDENCE. 

Chemical  Symbols  for  Druggists'’  Labels , 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  My  proposal  will  no  doubt  be  sufficiently  laughed  at. 
and  I  grant  that  chemical  symbols  would  be  quite  inappli¬ 
cable  in  very  many  cases  —  for  instance,  tincture  of  rhubarb 
could  not  be  well  expressed  thereby.  But  I  think  that  they 
i  might  be  often  employed  with  advantage.  If  plainlanguage 
i  must  not  be  used,  if  hieroglyphics  of  some  sort  are  necessary, 
at  least  let  the  label,  when  possible,  show  the  full  composition 
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of  the  substance.  It  seems  to  me  that  Mg0.S03  would  be 
equally  mysterious  as  Magnes.  Sulph.,  and  much  more 
sensible.  And  would  not  a  druggist’s  assistant,  who  learns 
from  the  former  that  sulphate  of  magnesia  is  the  oxide  of  a 
metal  combined  with  an  acid,  gain  more  knowledge  than 
from  the  Dog-Latin  of  the  latter  ?  — I  am,  &c. 

F.  C.  S. 


Mutual  Reaction  of  Salts  in  Solution. 

To  the  Editor  of  the  Chemical  News. 

Sir, — An  answer  is  requested  to  the  following  query,  viz. : 
What  is  the  reaction  of  chloride  of  ammonium  on  nitrate  of 
potassium  ? 

#NH4C1  +  KNOfi  =  ? 

E.  G. 

[The  question  which  E.  G.  proposes  merits  particular 
notice,  and  may  be  profitably  discussed.  In  all  cases  where 
no  precipitate  is  produced  on  mixing  two  or  more  salts, 
Avhere  no  crystals  are  deposited  or  where  no  gas  is  evolved, 
it  would  appear  that  the  proportions  in  which  the  acid  and 
basic  constituents  of  the  original  salts  combine  together  and 
rearrange  themselves  are  constant,  and  that  they  are  inde¬ 
pendent  of  the  original  arrangement.  The  following  con¬ 
clusions,  drawn  by  Dr.  Gladstone  from  a  very  extended 
series  of  experiments  on  this  subject,  embrace  almost  all 
that  is  yet  known  about  it. 

The  proportions  in  which  the  several  acid  and  basic  con¬ 
stituents  of  the  salts  employed  will  finally  arrange  them¬ 
selves  “  are  not  merely  the  resultant  of  the  various  strengths 
of  affinity  of  the  several  substances  for  one  another,  but  are 
dependent  also  on  the  mass  of  each  of  the  substances  in  the 
mixture. 

“  An  alteration  in  the  mass  of  any  one  of  the  binary 
compounds  present  alters  the  amount  of  every  one  of  the 
other  binary  compounds,  and  that  in  a  regularly  progressive 
ratio;  sudden  transitions  only  occurring  when  a  substance 
is  present  which  is  capable  of  combining  with  another  in 
more  than  one  proportion. 

“  This  equilibrium  of  affinities  arranges  itself  in  most 
cases  in  an  inappreciably  short  space  of  time,  but  in  certain 
instances  the  basic  and  acid  constituents  do  not  attain  their 
final  state  of  equilibrium  for  hours  or  even  days. 

“  The  phenomena  that  present  themselves  where  pre¬ 
cipitation,  volatilisation,  crystallisation  and  perhaps  other 
actions  occur,  are  of  an  opposite  character,  simply  because 
one  of  the  substances  is  thus  removed  from  the  field  of 
action,  and  the  equilibrium  that  was  first  established  is  thus 
destroyed. 

“  There  is  consequently  a  fundamental  error  in  all  at¬ 
tempts  to  determine  the  relative  strength  of  affinity  by  pre¬ 
cipitation  ;  in  all  methods  of  analysis  founded  on  the  colour 
of  a  solution  in  which  colourless  salts  was  also  present; 
and  in  all  conclusions  as  to  what  compounds  exist  in  a  solu¬ 
tion  drawn  from  such  empirical  rules  as  that  ‘  the  strongest 
base  combines  with  the  strongest  acid.’  ” 

These  conclusions  are  chiefly  based  upon  experiments  in 
which  the  changes  of  colour  in  many  coloured  salts  were 
examined  under  conditions  which  were  varied  in  the  most 
ingenious  manner.  Advantage  was  also  taken  of  the  dif¬ 
ferent  degrees  of  fluorescence  or  epipolism  exhibited  by 
certain  quinine  salts  when  other  substances  were  introduced 
into  their  solutions.  Dr.  Gladstone’s  paper  on  the  subject  is 
to  be  found  in  the  Philosophical  Transactions  for  1855, 
p.  179  ;  while  some  more  remarks  further  illustrative  of  the 
reciprocal  decomposition  of  salts  in  solution  is  contained  in 
the  Quarterly  Journal  of  the  Chemical  Society  for  1856,  p.  144. 
Dr.  Gladstone  is,  we  believe,  still  pursuing  the  investigation. 

To  return  to  the  individual  reaction  mentioned  by  E.  G. 
The  equation  given  below  may  perhaps  be  taken  as  ex¬ 
pressing  the  final  qualitative  arrangement  of  the  several  acid 
and  basic  constituents  present. 

X  (NH4Cl  +  KN06)  =  (*-y)  (NHiCl+KNOeHy  (NH4N06+KC1). 
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It  must  however  be  assumed  that  the  solutions  of  chloride 
of  ammonium  and  nitrate  of  potassium  are  sufficiently  dilute 
to  prevent  that  precipitation  of  chloride  of  potassium  which 
would  otherwise  occur.  Suppose  that  the  water  were  not 
more  than  sufficient  to  retain  in  solution  the  NH4C1  and 
KNOs  originally  concerned, — when  by  the  mutual  action  of 
these  salts  KC1  is  formed,  a  portion  of  it  would  be  pre¬ 
cipitated,  since  compared  with  NH4C1  it  requires  at  the 
boiling  temperature,  for  instance,  double  the  weight  of  water 
for  solution. 

The  equation  (to  which  we  have  referred  above)  does 
not  pretend  to  express  the  proportions  in  which  theaNH4N06 
and  KC1  stand  to  the  NH4C1  and  KNOs  ;  it  assumes,  how¬ 
ever,  that  the  two  new  salts,  NH4N06  and  KC1,  are  pro¬ 
duced  in  equivalent  proportions. — Ed.] 


Chemical  Notices  from  Foreign  Sources.1 

I.  MINERAL  CHEMISTRY. 

Acids  of  IPliosplaorus  anil  Arsenic. — MM.  Hurtzig 
and  Geuther 2  have  succeeded  in  transforming  tribasic 
phosphoric  acid  into  pyrophosphoric  acid  in  the  moist  way 
by  the  following  method.  Yellow’’  phosphate  of  silver  is 
dissolved  in  phosphoric  acid,  and  the  solution  is  evapo¬ 
rated.  After  a  time  some  white  scales  are  deposited,  which 
are  separated.  The  mother  liquor  is  then  concentrated 
afresh,  until  it  has  the  appearance  of  a  thick  syrup  when 
cold.  This  is  treated  with  ether,  and  heated  to  boiling, 
when  there,  separates  a  white  crystalline  powder,  which  is 
washed  with  alcohol  to  remove  the  excess  of  phosphoric 
acid.  The  powder,  which  is  not  altered  by  water,  is  the 
pyrophosphate  of  silver  2  AgO.P05. 

By  the  action  of  phosphoric  acid  on  the  tribasic  phosphate 

of  silver  there  is  no  doubt  formed  j-  P05,  which  by 

losing  the  water  under  the  combined  influence  of  heat 
and  phosphoric  acid  in  excess,  is  converted  into  pyrophos¬ 
phate.  The  authors  have  not  succeeded  in  changing  pyro¬ 
phosphate  into  metaphosphate  under  the  influence  of  an 
excess  of  phosphoric  acid. 

Arseniate  of  Silver.  —  The  brown  arseniate  of 
silver  dissolves  easily  in  a  solution  of  arsenic  acid.  When 
this  solution  is  evaporated  and  kept  for  some  days  at  a  high 
temperature,  there  separates  a  white  crystalline  powder, 
which  washed  with  alcohol  and  dried  has  the  composition 
expressed  by  the  formula  Ag0.2As05.  Water  decomposes 
this  salt  slowly  when  cold,  quickly  when  hot,  into  the  brown 
arseniate  and  arsenic  acids. 

Action  of  Per  chloride  of  Pliospliorng  on  Ar- 
seraiows  anti  Arsenic  Acids.  —  By]  the  reaction  of  per- 
chloride  of  phosphorus]  on  arsenious  acid,  oxychloride  of 
phosphorus  and  chloride  of  arsenic  are  formed,  according  to 
the  equation  : 

2As03  +  3PCl5  =  3P02Cl3  +  2  AsC13. 

When  anhydrous  arsenic  acid  is  treated  with  perchloride 
of  phosphorus,  there  is  also  formed  chloride  of  arsenic  and 
oxychloride  of  phosphorus,  and  chlorine  is  set  at  liberty. 

2  As03  +  5  PCI  5  =  2  AsC13  +  4CI  +  5PO0CI3. 

Different  States  of  Silica.  —  Bose’s  object  in  the 
present  memoir 3  is  to  call  the  attention  of  chemists  to  the 
isomeric  states  of  silica.  Silicic  acid  presents  itself  in 
two  states,  essentially  distinct,  and  characterised  by  differ¬ 
ences  in  density  and  chemical  properties.  Crystallised 
silicic  acid  has  a  density  of  about  2-9,  and  is  attacked  with 
difficulty  by  potash  and  even  by  hydrofluoric  acid.  Rock 
crystal,  quartz,  chalcedony,  flint,  sandstone,  and  quartzose 
sand  belong  to  this  modification.  Amorphous  silica  dissolves 
very  easily  in  solutions  of  potash  and  soda,  and  possesses  a 
density  =  2’2.  This  second  modification  includes  gelatinous 


1  We  are  requested  to  state  that  these  articles  are  no  longer  com¬ 
municated  by  Dr.  T.  L.  Phipson. 

2  Annalen  der  Chemie  und  Pltarmacie ,  v.  xxxv.  1859. 

3  Poggenclorjf’s  Annalen,  No.  9.  v.  cviii. 
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silica,  pulverulent  silica  resulting  from  the  decomposition  of 
certain  minerals,  or  from  the  decomposition  of  fluoride  of 
silicon  by  water,  opals,  silica  from  the  carapaces  of  infusoria, 
and  melted  quartz.  Amorphous  silica  has  a  strong  tendency 
to  combine  with  water,  and  retains  a  part  of  it  at  tempe¬ 
ratures  above  2120  Fahr. 

A  perfectly  transparent  piece  of  rock  crystal  exposed  to  a 
temperature  estimated  at  2000°  Cent,  will  not  melt,  nor  will 
it  undergo  any  change  of  weight  and  density.  But  if  the 
crystal  be  cracked  or  if  it  be  powdered,  and  then  exposed  to 
the  same  temperature,  it  is  transformed  into  amorphous 
silica,  and  the  the  calcined  powder  has  a  density  of  only 
2-394.  When  rock  crystal  or  quartz  is  completely  fused 
beads  or  melted  masses  are  obtained  which  have  a  density  = 
2‘2  and  dissolve  as  easily  as  amorphous  silica  in  alkaline 
leys  or  even  in  a  solution  of  carbonate  of  soda.  These  facts 
exclude  the  idea  that  rock  crystal  or  quartz  has  been  formed 
by  fusion.  The  experiments  of  MM.  Senarmont  and 
Daubree  show  that  crystallised  silica  is  only  formed  in  the 
presence  of  water. 

Concentrated  fuming  hydrofluoric  acid  evolves  heat  and 
boils  in  contact  with  silica  which  has  a  density  =2-2,  but 
dissolves  slowly  and  tranquilly  a  finely  powdered  silica  of  a 
density  =  2-6. 

II.  ORGANIC  CHEMISTRY. 

Kara.  — ■  Kava,  as  the  root  of  the  Piper  Methysticum  is 
called  by  the  South  Sea  islanders,  is  used  by  them  in  the 
preparation  of  an  intoxicating  drink.  A  specimen  of  the 
root  has  been  submitted  to  a  chemical  examination  by  M. 
Gobley4  who  found  it  to  be  composed  of 


Water  .... 

•  *5 

Cellulose  .... 

.  26 

Starch  .... 

.  49 

Methysticine 

.  1 

Resin  (acrid  and  aromatic) 

.  2 

Extractive  matter  . 

.  3 

Chloride  of  potassium 

.  1 

Magnesia,  silica,  alumina,  oxide  of  iron  . 

•  3 

100 


Methysticine  is  obtained  from  an  alcoholic  extract  of  the 
root  by  treating  it  with  hot  alcohol,  which  cooled'  slowly 
yields  needle-like  crystals  of  a  yellow  colour.  Purified  by 
repeated  crystallisations  from  boiling  alcohol,  it  is  procured 
in  the  form  of  white  silky  needles,  which  have  neither  smell 
nor  taste.  It  is  insoluble  in  water,  and  but  very  slightly 
soluble  in  alcohol  and  ether  at  the  ordinary  temperature. 
Boiling  alcohol  completely  dissolves  it,  but  it  almost  entirely 
separates  on  cooling.  Hydrochloric  acid  dissolves  and 
colours  it  yellow.  Nitric  acid  colours  it  first  yellowish  and 
then  orange.  Pure  sulphuric  acid  produces  a  beautiful 
violet,  and  the  commercial  acid  a  blood-red  colour.  The 
composition  of  methysticine  is  : 

Carbon . 62-03 

H}*drogen . .  6- 10 

Nitrogen . viz 

Oxygen . 3075 

IOO’OO 


\ 


The  resin  which  is  separated  from  the  Methysticine  in  the 
repeated  crystallisations  of  the  latter  is  of  a  greenish  yellow 
colour,  has  a  strong  aromatic  odour,  and  a  sharp  acrid  taste. 
It  is  insoluble  in  water,  easily  soluble  in  alcohol  and  ether. 
Sulphuric  acid  colours  it  an  intense  red,  which  lasts  for 
some  time. 

According  to  Dr.  O’Rocke,  kava  is  one  of  the  most 
powerful  sudorifics  known.  Like  the  other  peppers  also,  it 
is  useful  in  catarrhal  affections. 

Action  of  CSilovidc  of  lime  on  some  Comiiotmtl 
Ethers.  —  M.  Schlagdenhauffen3  has  shown,  that  the  ace¬ 
tates  and  tartrates  of  ethyl  and  methyl,  the  formiate  and 
nitrate  of  ethyl,  the  oxalates  of  ethyl  and  methyl,  and  the 


benzoate  of  ethyl  furnish  chloroform  when  distilled  with  a 
mixture  of  lime  and  chloride  of  lime. 

III.  CHEMICAL  ANALYSIS. 

Separation  of  J*eroxide  of  Iron  an«l  Oxide  of 
Copper  hy  Ammonia.  —  When  peroxide  of  iron  is  pre¬ 
cipitated  by  ammonia  in  the  presence  of  oxide  of  copper,  the 
first  always  carries  down  with  it  a  considerable  quantity  of 
the  second,  which  cannot  be  got  rid  of  by  washing.  M. 
Loewe 6  says  that  the  two  may  be  completely  separated  by 
redissolving  the  well  washed  oxide  of  iron,  and  precipitating 
it  a  second  time  with  ammonia. 

Estimation  of  Silver,  lead,  Mercury,  ISis- 
nmtli,  and  Cadmium,  intlie  state  of  Snlplmrets. — 
When  these  metals  are  precipitated  from  acid  solutions  by  sul¬ 
phuretted  hydrogen,  there  is  nearly  always  a  mixture  of  sul¬ 
phur,  which  interferes  with  the  correct  estimation.  M.  Loewe7 
has’shown  that  the  inconvenience  maybe  remedied  by  treating 
the  precipitate  with  a  hot  moderately  concentrated  solution 
of  sulphite  of  soda,  which  dissolves  the  sulphur  in  changing 
into  hyposulphite.  The  addition  of  a  small  quantity  of 
hyposulphite  appears  to  favour  the  solution  of  the  sulphur. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Miag-netie  3Peroxi«le  of  Iron. — Sir,  —  A  correspondent 
in  a  recent  number  (p.  95)  directs  my  attention  to  the  fol¬ 
lowing  quotation  from  Braude’s  Manual  on  peroxide  of  iron. 

“  When  however  it  has  been  long  and  strongly  heated  it  some¬ 
times  becomes  magnetic.” 

The  product  so  obtained  can  in  no  way  be  considered  similar 
to  the  magnetic  peroxide  of  iron  described  in  the  first  number  of 
the  Chemical  News,  p.  1 1 ;  in  the  latter  it  is  not  a  small  por¬ 
tion  that  is  converted  into  that  state  but  every  particle  of  it 
is  strongly  magnetic. 

Should  W~.  G.  be  disposed  to  take  the  trouble  to  examine  those 
portions  which  are  sometimes  found  in  the  former,  I  think  he 
will  find  them  to  consist  of  a  mixture  of  peroxide  and  protoxide 
caused  by  loss  of  oxygen  from  the  excessively  high  temperature 
employed.  Were  precautions  taken  to  prevent  access  of  oxygen 
during  the  act  of  cooling,  a  much  larger  proportion  would  no 
doubt  be  found  in  that  condition. 

I  have  subjected  peroxide  of  iron  to  a  white  heat  for  upwards 
of  an  hour,  but  find  that  temperature  insufficient  to  produce  the 
change  mentioned  by  Braude.  Heat  not  only  appears  incapable 
of  rendering  the  peroxide  of  iron  magnetic  without  change  of 
composition,  but  when  already  in  that  condition  will  entirely 
destroy  it  after  long  subjection  to  a  high  temperature.  —  J. 
Robbins. 

Utilisation  of  Spent  Ba  rk  of  Tanneries.  —  Sir,  — 
There  is  annually  a  vast  quantity  of  spent  bark,  often  mixed  with 
valonea,  (acorn  cups  from  the  Levant),  thrown  away  from  the  tan¬ 
neries  of  this  and  other  countries;  and  many  tanners  are  obliged, 
at  a  great  expense,  to  erect  kilns  in  which  to  burn  it,  not  having- 
kilns  to  stow  it  away.  When  completely  decayed  it  resembles 
fine  black  mould,  and  is  used  by  some  farmers  to  cover  manure 
heaps,  as  it  absorbs  the  liquor  and  some  of  the  ammonia. 

Of  course,  it  contains  a  large  proportion  of  carbon,  and  pro¬ 
bably  humic  and  ulmic  acid  to  a  small  extent.  I  should  be  very 
glad  if  any  of  your  readers  could  inform  me  whether  any  ex¬ 
periments  have  been  made  to  test  its  value.  If  any  use  could  be 
found  for  this  spent  bark,  &c.  it  would  be  a  great  advantage 
both  to  the  discoverer  and  to  the  tanner. 

Another  thing  wanted  is  an  accurate  method  of  testing  the 
amount  of  tannin  in  vegetable  substances,  there  being  no  prac¬ 
tical  method  of  doing  so,  the  tanno -gelatin  process  having  many 
obj  ections.  —  W.  G.  F. 

Conversion  of  Sulphate  of  Chromium  into  Bi¬ 
chromate  of  Botassa. — Sir,— In  Balmain’s  process  for  ob¬ 
taining  oxygen  by  the  reaction  of  concentrated  sulphuric  acid  on 
bichromate  of  potassa,  the  chromic  acid  is  reduced  to  the  state  of 
sesquioxide  of  chromium,  which  remains  combined  with  SO3  and 
KO. 

How  may  it  be  economically  reconverted  into  bichromate  of 
potassa? — E.  G. 


4  Journal  de  Phannacic  et  dc  Chimie,  Jan.  i860. 

5  Ibid. 


6  Journal  fur  Praktische  Chemic ,  lxxvii.  p.  77. 

7  Ibid. 


120 


Miscella  i  leo  u  s — A  nswet  '8  to  Gorrespoi  i  dents. 


{ 


Giu.mtcAl  Nj;wS. 
Feb.  ii,  i860. 


MISCELLANEOUS. 


Bitumenised  Paper  Tallin 8'.  —  An  experiment  was 
recently  made  under  the  great  clock  tower,  Westminister,  for 
trying  the  strength,  by  hydraulic  pressure,  of  a  new  descrip¬ 
tion  of  tubing,  composed  of  bitumenised  paper*  invented  by  M. 
Jaloureau,  of  Paris.  M.  Jaloureau  is  a  contractor  for  paving 
Paris  and  other  towns  in  France  with  bituminous  concrete.  It 
happened  in  the  course  of  his  experiments  that  some  paper 
which  had  been  coated  with  bitumen  rvas  laid  aside  in  a  coiled 
form,  and  after  some  time  it  became  very  stiff  and  solid.  Pur¬ 
suing  the  idea  which  thus  accidentally  occurred  to  him,  M. 
Jaloureau  put  several  layers  of  bitumenised  paper  round  a  cylin¬ 
der,  and  submitting  them  to  internal  pressure,  he  found  that  a 
tube  a  quarter  of  an  inch  in  thickness  was  capable  of  resisting  a 
pressure  of  250 lbs.  to  the  square  inch.  The  municipal  authorities 
of  Paris  tried  these  tubes  for  the  conveyance  of  gas,  and  in  the 
recent  experiments  made  here  a  piece  of  tube  was  produced, 
which,  though  stated  to  have  been  under  ground  in  Paris  as  a 
gas  pipe  for  twelve  months,  had  the  appearance  of  being  a  new 
pipe.  The  tubes  subjected  to  the  pressure  of  the  hydraulic 
pump  bore  a  strain  of  25°  ILs.  to  the  square  inch  without  burst¬ 
ing,  which  is  more  than  they  would  be  ever  called  on  to  bear  in 
ordinary  use.  One  of  the  tubes,  half  an  inch  thick,  and  with  a 
bore  of  two  inches,  was  also  tested  by  weight,  and  it  only  gave 
way  to  a  pressure  of  428  lbs.  the  beaiings  being  three  feet  apart. 
It  was  stated  that  the  tubes  might  be  submitted  to  a  temperature 
of  160  degrees  of  Fahrenheit  without  any  deterioration  of  the 
material.  The  cost  of  the  tubing  is  said  to  be  less  than  half  that 
of  the  ordinary  iron  piping.  Messrs.  Paul  Joske  and  Alexander 
Young  are  the  patentees  of  the  invention  in  this  country. 

Coating*  Electrotype  Plates  witli  Iron.  —  The  fol¬ 
lowing  process  has  been  successfully  employed  in  coating  elec- 
trotvpe  deposits  with  a  coating  of  pure  iron ;  thereby  rendering 
them  little  inferior  to  steel  plate  engravings  as  regards  dura¬ 
bility. 

Dissolve  1  lb.  of  sal  ammoniac  in  1  gallon  of  rain  water,  then 
add  2  lbs.  of  neutral  acetate  of  iron,  boil  the  solution  in  an  iron 
kettle  for  two  hours,  replacing  the  water  lost  by  evaporation ; 
when  cold,  filter  the  solution,  and  keep  it  in  close  covered  vats 
(when  not  in  use)  to  prevent  oxidation.. 

The  iron  plate  used  in  the  decomposition  cell  must  be  of  the 
same  surface  as  the  plate  to  be  coated  with  iron ;  a  Smee’s  bat¬ 
tery  of  at  least  three  cells,  charged  with  1  part  sulphuric  acid  and 
60  parts  water  being  used  for  the  decomposition. 

To  ensure  success  the  following  rules  must  be  observed : — 1st, 
The  plate  must  be  thoroughly  freed  from  any  greasy  matter  by 
immersing  in  a  solution  of  caustic  soda,  then  rinsed  in  clean  cold 
rain  water,  after  which  dip  it  in  dilute  acetic  acid,  and  imme¬ 
diately  transfer  it  to  the  solution  of  iron ;  this  will  ensure  per¬ 
fect  adhesion  between  the  metals,  and,  The  solution  must  be 
filtered  previous  to  use,  to  remove  the  oxyd  of  iron  formed  by 
exposure  to  the  atmosphere.  After  the  plates  have  been  coated 
with  iron  they  must  be  well  rinsed  in  clear  warm  rain  water,  then 
in  a  weak  alkaline  solution,  well  dried  with  a  piece  of  clean  soft 
cotton,  and  slightly  oiled  to  prevent  oxidation. 

The  coating  of  iron  is  very  hard  and  brittle,  resembling  the 
white  iron  used  by  manufacturers  of  malleable  iron.  Should  any 
of  the  surface  be  damaged,  the  whole  coating  of  iron  may  be  re¬ 
moved  bv  immersion  in  dilute  sulphuric  acid,  and  recoated 
again  by  the  above  process. — Scientific  American. 

food  and  its  Constituents.— Flesh -formers  are  indis¬ 
pensable  to  the  very  existence  of  the  body,  which  is  now  believed 
to  waste  so  fast  that  every  40  days  we  may  be  said  to  possess  a 
new  body.  This  is  certainly  fast  living,  compared  with  the  slow 
ideas  of  the  last  generation  of  chemical  physiologists,  who  esti¬ 
mated  the  time  for  such  -waste  and  renewal  at  seven  years ;  but 
such  is  the  modern  idea,  as  we  have  stated,  and  perhaps  the  truth 
lies  somewhere  in  the  rather  -wide  interval  between  forty,  days 
and  seven  years.  But  although  flesh-forming  food  is  thus  indis¬ 
pensable,  fuel-yielding  food  is  no  less  indispensable,  as  the  natural 
heat  of  the  system  is  kept  up  by  the  latter,  and  not  by  the  former. 
Fuel-yielding  or  heat-giving  food  must  consist  essentially  of 
three  of  the  four  elements  of  flesh-yielding  food,  namely,  carbon, 
hydrogen,  and  oxygen,  the  nitrogen  not  being  essential  to  it  as 
a  heat-giver,  though  often  still  contained,  to  some  extent,  in 
heat-giving  food;  and  indeed,  neither  is  the  oxygen  of  use  as  a 
heat-giver  in  the  composition  of  the  food,  although  it  is  essential 
as  the  evolver  of  heat  when  it  combines,  from  the  breathed  air, 
with  the  elaborated  lieat-giving  food  of  the  blood,  in  the  lungs ; 
or  burns  that  food  as  fuel,  in  so  combining  with  its  hydrogen  and 


carbon,  as  to  convert  these  into  carbonic  acid  gas  and  watery 
vapour,  which  are  sent  up  the  windpipe  by  the  expiratory  act  of 
breathing,  and  so  expelled,  like  so  much  smoke  from  a  furnace 
through  a  locomotive  funnel  or  a  chirrm  ej?  The  proximate 
elements  or  ingredients  of  lieat-giving  food  are  mainly  starch, 
gum,  sugar,  and  fat,  each  of  these  containing  more  or  less  of  the 
three  necessary  elements.  Thus  fat,  sugar,  gum,  and  starch  are 
of  little  or  no  use  in  building  up  the  structure  of  the  body,  or  in 
repairing  its  waste.  The  natural  heat  of  the  body  is  98°  Fah. 
This  must  be  kept  up  by  the  heat-giving  food — easy  work  for 
such  food  in  tropical  climes  or  in  summer,  but  somewhat  hard 
labour  in  the  arctic  regions,  and  in  winter  of  the  temperate 
climates.  Among  lieat-giving  food  are  potatoes,  carrots,  and 
other  vegetables,  rice,  sugar,  and  the  fat  of  animal  food,  the 
butter  of  milk,  the  oils  of  vegetables,  &c.  Five  ounces  of  flesh - 
formers,  being  the  amount  required  to  restore  the  daily  waste  of 
the  body,  are  contained  in  the  quantities  given  of  each  of  the 
following  vegetable  substances: — 


Wheat  flour 

lbs.  ox. 

.  .  .  2  1 

Barley  meal 

2  6 

Oatmeal 

.  .  .  1  13 

Maize  . 

.  .  .  2  9 

Rye 

.  2  3 

Rice 

•  4  ij 

Buckwheat  . 

3  10 

Lentils  . 

1  3 

Peas  (dry)  . 

1  5 

Beans  (dry) 

.15 

lbs.  ox. 


Potatoes 

.  .  .  20 

13 

Carrots 

.  31 

4 

Parsnips 

.  15 

10 

Turnips 

.  17 

13 

Cabbage 

.  .  .  10 

6 

Tea  (dry)  . 

.  .  .  1 

11 

Coffee  (dry) 

.  .  .  2 

1 

Cocoa  (nibs) 

•  •  •  3 

2 

Bread  . 

.  3 

13 

To  make  Paper  waterproof.  —  Dissolve  8  ounces  of 
alum  and  3!  ounces  of  white  soap  in  4  pints  of  water;  in  another 
vessel  dissolve  2  ounces  of  gum  arabic  and  4  ounces  of  glue  in  4 
pints  of  water.  Mix  the  two  solutions  and  make  the  mixture 
hot.  Immerse  the  paper  in  the  mixture,  and  then  hang  it  up  to 
dry  or  pass  it  between  cylinders. 

The  alum,  soap,  glue,  and  gum  form  a  sort  of  artificial  cover¬ 
ing  which  protects  the  surface  of  the  paper  from  the  action  of 
water,  and  to  a  certain  extent  from  fire.  This  paper  will  be  very 
useful  for  packages  which  may  be  exposed  to  the  inclemency  of 
the  weather. — Monitor  cle  la  Sahul. 


ANSWERS  TO  CORRESPONDENTS- 


II.  T. — Consult  lire's  Dictionary. 

Yokels. — We  cannot  put  our  hand  on  the  receipt  just  now,  but  will  look 
again. 

De  Monti — 1.  All  the  processes  for  the  preparation  of  aniline  are  long 
and  complicated,  and  the  description  will  occupy  more  space  than  we  can 
give  in  this  column.  We  ‘hope  to  have  an  article  on  the  subject  soon. 
2.  It  can  only  be  procured  direct  from  America.  There  is  no  publisher 
in  London. 

J.  F.  L.  (Bury). — See  above  for  aniline. 

A  Subscriber  (Leeds) — 1.  Drop  a  little  of  the  suspected  spirit  of  nitre 
on  filtering  paper  and  allow  it  to  evaporate  spontaneously.  If  prepared 
with  methylated  spirit  a  smell  of  wood  spirit  will  remain.  2.  Artificial 
oil  of  almonds  can  be  easily  recognised  atone.  The  real  oil  with  strong 
nitric  acid  yields  crystals  of  benzol?  acid,  which  would  not  be  obtained 
from  the  artificial  oil.  Perhaps  the  best  way  of  detecting  a  mixture  of 
real  and  artificial  oil  would  be  to  treat  an  alcoholic  solution  with  sulphu¬ 
retted  hydrogen  and  ammonia,  and  see  if  aniline  could  be  separated. 

G.  H.  (Wakefield).— 1.  K  we  saw  the  results  we  could  better  advise  our 
correspondent.  2.  Most  likely  after  some  time. 

M.  S.  C. —  1.  To  make  butyric  ether;  butter  is  saponified  with  a  strong 
solution  of  potash,  the  soap  is  dissolved  in  the  smallest  possible  quantity 
of  hot  strong  alcohol ;  a  mixture  of  alcohol  and  oil  of  vitriol  is  added  to 
the  solution  until  it  acquires  a  strong  acid  reaction,  and  the  whole  is  dis¬ 
tilled  until  the  distillate  no  longer  smells  of  apples.  It  is  then  rectified 
by  redistillation  with  chloride  of  calcium.  2.  Ozone  cannot  be  made 
cheaply  in  any  quantity? 

S.  Q.  L.  —  Try  annatto. 

J.  C.B.  — An  earthenware  retort  can  be  procured  at  the  Lambeth 
potteries. 

A  Subscriber  (Northampton). — We  have  to  thank  this  and  numerous 
correspondents  for  various  suggestions.  Our  wish  is  to  please  all,  but  we 
have  no  desire  to  realise  the  fable  of  the  old  man  and  his  ass. 

P.  McO. — No  doubt  the  last  opinion  is  the  result  of  Deville’s  latest  ex¬ 
periments.  His  process  will  soon  be  in  use  in  England,  and  we  shall  have 
an  opportunity  of  testing  the  truth  of  the  statement. 

Aonides.  —  Consult  Knapp’s  Technology ,  last  edition  by-  Ronalds  and 
Richardson. 

Inops  —  T.  S. — received  too  late  for  insertion  this  week. 
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THE  ADULTERATION  OF  FOOD  BILL. 

Guy-Patest,  in  a  letter  dated  March  2,  1655,  writes  in 
terms  of  strong  condemnation  of  the  opera  medico-chymica 
of  Paracelsus,  which  it  was  proposed  to  reprint,  and  says 
of  chemistry  :  u  La  chimie  est  la  fausse  monnaie  de  notre 
metier.  Je  voudrais  que,  pour  le  bien  public,  elle  fut 
aussi  bien  defendue  que  les  faux  quart  d’ecus  pour  les- 
quels  on  a  autrefois  pendu  taut  de  faux-monnoyeurs.” 
The  celebrated  physician,  when  he  wrote  in  such  con¬ 
temptuous  language  of  chemistry,  had  not  the  faintest 
conception  of  the  important  position  it  was  destined  to 
attain  among  the  sciences,  any  more  than  he  could  fore¬ 
see  the  inestimable  benefits  which  mankind  at  large  have 
derived  from  it.  There  is,  however,  one  direction  in 
which  chemical  knowledge  has  been  extensively  applied 
for  the  injury  and  seldom  for  the  good  of  individuals, 
viz.  in  the  adulteration  of  articles  of  food.  Thus,  by  its 
agency  bad  wine  is  made  to  assume  the  appearance  of 
good  ;  essences  of  fruit  are  manufactured  into  the  compo¬ 
sition  of  which  fruit  never  entered  ;  bad  flour  is  converted 
into  the  best  bread,  and  we- might  mention  a  host  of  sub¬ 
stances  which  chemistry  is  employed  to  adulterate  in 
some  way  or  other,  to  the  wrong  of  the  consumer  and 
the  demoralisation  of  the  vendor.  Learned  and  thought¬ 
ful  physicians,  who  have  well-considered  the  question, 
have  arrived  at  the  conclusion  that  a  great  proportion  of 
the  diseases  of  the  digestive  organs  arise  from  this  uni¬ 
versal  adulteration  of  articles  of  food,  and  it  has  therefore 
become  a  matter  of  grave  national  importance  that  the 
legislature  should  take  some  steps  to  put  an  end  to  this 
abominable  perversion  of  scientific  knowledge.  With 
this  object  Mr.  Scholefield,  assisted  by  Mr.  Wise  and  Mr. 
Villiers,  has  drawn  up  a  bill  imposing  a  penalty  on  per¬ 
sons  guilty  of  adulterating  articles  of  food  or  drink.  It 
proposes  that  any  person  who  shall  knowingly  sell  an 
article  of  food  or  drink  with  which  any  noxious  substance 
has  been  mixed,  or  who  shall  sell  as  pure  and  unadulter¬ 
ated  any  article  of  food  or  drink  which  is  not  pure,  shall 
on  conviction  before  two  justices  of  the  peace  be  fined  and 
made  to  pay  the  costs,  and  in  the  event  of  a  second  convic¬ 
tion  the  justices  shall  have  power  to  cause  the  offender’s 
name  and  offence  to  be  published  in  such  a  manner  as 
they  may  think  advisable.  To  prevent  adulteration  by 
the  purchaser  the  justices  must  be  satisfied  that  he  gave 
notice  to  the  seller  of  his  intention  to  have  the  article 
analysed,  so  as  to  give  him  an  opportunity  of  seeing  it 
placed  in  the  hands  of  the  analyst.  Vestries  and  dis¬ 
trict  boards  in  London  and  town  councils  in  boroughs 
are  to  have  the  power  of  appointing  persons  possessing 
competent  medical,  chemical,  and  microscopical  know¬ 
ledge  as  analysts,  and  allow  them  such  office  and  salaries 
for  analysing  food  and  drink  as  they  may  think  fit. 
These  analysts  are  to  be  bound  to  analyse  any  articles  of 


food  or  drink  which  purchasers  may  bring  to  them  for  a 
fee  ranging  from  half-a-crown  to  half-a-guinea,  and  to 
give  a  certificate  stating  whether  it  is  adulterated,  and, 
if  so,  whether  the  foreign  substance  is  injurious  to  health  ; 
and  this  certificate,  in  the  absence  of  any  evidence  to  the 
contrary,  shall  be  received  as  evidence  by  the  justices, 
and  the  cost  of  the  certificate  included  with  the  costs  at¬ 
tending  a  conviction.  The  justices  are  to  have  power  to 
cause  any  article  of  food  or  drink  to  be  analysed  by  any 
person  they  may  think  proper  to  appoint,  who  may  be 
required  to  give  evidence  at  the  hearing  of  the  case,  the 
whole  of  the  costs  to  be  borne  by  the  complainant  or  de¬ 
fendant,  as  the  justices  shall  determine.  Persons  con¬ 
victed  before  the  justices  are  to  be  allowed  an  appeal  to 
quarter  sessions.  The  penalties  to  be  inflicted  under  this 
act  to  be  paid  to  the  vestry,  district  board,  or  town 
council,  to  be  disposed  of  for  parish  purposes.  The  ex¬ 
penses  attending  the  carrying  out  of  this  act  to  be  de¬ 
frayed,  in  the  metropolis,  out  of  the  fund  applicable  to  the 
purposes  of  the  metropolitan  management  act,  and  in 
boroughs  out  of  the  borough  fund.  Lender  the  term 
articles  of  food  is  included  all  alimentary  substances  not 
taken  as  medicine.  The  addition  of  water  to  spirits  to 
reduce  the  strength  is  not  to  be  considered  as  adulteration. 

That  this  bill  as  it  stands  will  become  law  we  think 
neither  probable  nor  desirable,  but  the  necessity  of  such 
legislation  once  admitted  by  Parliament  it  will  be  easy 
to  modify  it  so  as  to  make  it  more  effectual  for  carrying 
out  the  object  proposed.  In  the  very  first  clause  there 
is  a  stumbling  block  to  the  conviction  of  offenders.  It 
says  that  the  vendor  must  be  cognisant  of  the  adulter¬ 
ation.  Now,  suppose  he  says  that  he  was  ignorant  of 
the  article  being  adulterated,  how  will  the  justices  pro¬ 
ceed  in  that  case  P  This  will  have  to  be  amended,  and 
the  law  must  assume  that  the  vendor  of  adulterated 
articles  is  guilty  of  the  adulteration.  The  motive  for 
allowing  the  vendor  this  loophole  of  escape  is,  doubtless, 
to  save  him  from  becoming  the  victim  of  the  wholesale 
dealer,  but  this  is  unnecessary;  the  wholesale  dealer 
will  cease  to  adulterate  when  he  knows  that  the  con¬ 
viction  of  his  customer  will  inevitably  lead  to  his  own 
exposure  and  consequent  loss  of  custom.  If  this  is  not 
sufficient,  a  clause  might  be  inserted  giving  the  convicted 
retail  dealer  the  power  of  suing  the  wholesale  dealer  for 
the  costs  incurred  by  him  in  the  matter. 

Another  weak  point  in  the  bill  is,  it  appears  to  us,  the 
power  of  appeal  which  it  gives  to  persons  convicted. 
This  can  only  tend  to  deter  public  spirited  persons  from 
prosecuting  adulterators,  and  does  not  appear  to  be  of  use 
to  protect  honest  tradesmen,  as  the  evidence  on  which 
the  conviction  is  founded  in.  one  court  will  be  the  same 
in  the  other,  and  as  it  will  rest  on  a  matter  of  fact  no 
amount  of  argument  can  alter  it. 

Let  us  suppose  that  a  Paterfamilias,  honestly  indig¬ 
nant  at  finding  that  his  coffee  is  largely  adulterated  with 
chicory  and  dried  coffee  grounds,  or  that  his  milk  is  a 
compound  mixture,  determines  on  punishing  the  fraudu¬ 
lent  tradesman,  and  succeeds  in  getting  him  fined; 
Paterfamilias  is  satisfied,  and  retires  from  the  court  with 
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that  gratifying  conviction  that  he  deserves  well  of  his 
country,  which  is  the  reward  of  prosecutors  of  abusive  or 
extortionate  cabmen  ;  but  is  the  tradesman  satisfied?  Not 
at  all !  He  gives  notice  of  appeal,  and  Paterfamilias  has 
either  to  attend  at  the  sessions  personally  or  by  his  agent, 
or  let  the  thing  take  its  course,  and  in  the  event  of  the 
conviction  being  quashed,  risking  a  considerable  amount 
of  obloquy  for  having  maliciously  attempted  to  ruin  an 
innocent  individual,  to  say  nothing  of  the  possibility  of 
his  being  forced  to  pay  the  costs. 

The  bill  also  seems  to  leave  too  much  to  the  option  of 
persons  who  are  not  likely  to  be  over  anxious  to  carry 
out  its  provisions  very  strictly.  It  is  not  sufficient  to 
say  that  vestries  and  boards  may  appoint  analysts ;  the 
imperative  mood  should  be  used,  and  it  should  be  made 
compulsory  on  these  officials  to  appoint  them,  who 
should,  moreover,  be  obliged  to  be  reasonably  active  in 
purchasing  articles  of  food  and  drink  and  testing  their 
purity.  No  mention  of  this  is  made  in  the  bill,  and  for 
aught  that  appears  to  the  contrary,  the  analyst,  even  if 
appointed,  may  sit  at  ease  in  his  office  and  wait  for 
individuals  to  bring  him  work  to  do ;  since  it  does  not 
appear  probable  that  parish  officials,  who  are  themselves 
for  the  most  part  tradesmen,  will  insist  on  his  being  very 
energetic  in  the  performance  of  his  duties.  The  enforce¬ 
ment  of  the  bill,  if  it  becomes  law,  will  rest  entirely 
with  these  parish  officials,  who  may  decline  to  appoint 
an  analyst  at  all ;  and  even  if  they  are  moved  by  public 
opinion  to  do  this  much  they  may  refuse  to  order  a 
rosecution,  and  we  all  know  how  certain  it  would  be  to 
ecome  a  dead  letter  if  it  were  left  to  the  public  to  en¬ 
force  its  provisions.  We  conceive,  therefore,  that  to 
make  the  bill  effective  its  provisions  must  be  made  more 
stringent ;  and  we  think  that  instead  of  paying  the  ana¬ 
lyst  a  salary,  it  would  tend  more  to  the  effectual  carrying 
out  of  the  object  which  the  promoters  of  the  bill  have  in 
view  if  he  were  to  receive  a  certain  proportion  of  the 
fine. 

With  regard  to  the  punishment  to  be  inflicted  on 
convicted  adulterators,  we  think  it  might  be  made 
heavier  than  is  proposed  by  the  bill.  The  infliction  of 
a  penalty  merely  would  be  inadequate  to  check  the 
system  of  adulteration,  but  when  to  this  exposure  is 
added  there  is  good  hope  that  it  may  be  brought  to  an 
end.  The  only  question  to  be  considered  is  the  manner 
of  the  exposure.  To  publish  the  conviction  in  a  news¬ 
paper  would  be  useless  in  the  majority  of  cases,  and  we 
therefore  think  it  would  be  well  to  adopt  the  practice 
pursued  in  France.  On  a  second  conviction  let  the 
name  of  the  dishonest  vendor,  the  nature  of  his  offence, 
and  its  punishment  be  published  in  the  Gazette,  from 
which  the  newspapers  would  be  pretty  certain  to  quote 
it,  and  a  report  of  it  printed  and  nailed  to  his  own  door¬ 
post  ;  the  whole  to  be  done  at  his  expense.  The  last 
method  of  exposure  is  the  only  one  in  which  we  place 
any  confidence,  for  in  poor  neighbourhoods,  where  the 
inhabitants  suffer  most,  a  tradesman  might  be  fined  a 
dozen  times  without  his  customers  becoming  aware  of 
it ;  but  if  a  printed  report  of  the  case  stared  them  in  the 
face  when  they  were  about  to  enter  the  shop  it  would 
be  a  sufficient  warning  to  them  to  go  elsewhere.  The 
number  of  days  during  which  he  should  be  compelled  to 
expose  the  placard  might  be  proportioned  to  the  enor¬ 
mity  of  hi3  offence. 

To  sum  up  the  amendments  we  think  necessary  to 
make  the  bill  effective :  Let  the  vendor  of  adulterated 
articles  be  assumed  to  be  the  adulterator,  giving  him,  if 
innocent,  the  remedy  we  have  suggested.  Make  it  com¬ 
pulsory  on  vestries,  &c.  to  appoint  one  or  more  analysts 


in  their  respective  parishes.  Make  it  obligatory  on 
analysts  to  purchase  and  analyse  a  minimum  number  of 
of  samples  of  food  and  drink  each  week.  Let  the  ex¬ 
posure  on  a  second  conviction  be  that  we  have  indicated, 
and  let  it  be  prescribed  by  the  law,  and  not  left  to  the 
discretion  of  the  justices. 

If  the  bill,  amended  in  the  manner  we  have  sug¬ 
gested  becomes  law,  a  tradesman  will  hesitate  before 
yielding  to  the  temptation  to  increase  his  profits  by 
defrauding  his  customers,  especially  when  a  few  convic¬ 
tions  have  taught  him  that  there  is  no  kind  of  adultera¬ 
tion  which  it  is  not  in  the  power  of  chemists  to  detect. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Estimation  of  Phosphoric  Acid  in  Manures ,  Co- 
prolites ,  Bone-ash ,  and  similar  Commercial  Substances, 
by  Francis  Sutton,  Norwich. 

[second  part.] 

When  a  compound  containing  iron  as  well  as  phosphoric 
acid  is  submitted  to  analysis  by  the  uranium  process  de¬ 
scribed  in  the  first  part  of  this  article,  the  precipitate  of 
phosphate  of  uranium  invariably  carries  down  a  portion 
of  iron  with  it.  In  this  case  the  colour  of  the  precipitate 
is  altered  to  a  dirty  orange-yellow,  and  possesses  a  some¬ 
what  granular  appearance.  The  quantity  of  iron  depends 
in  some  measure  upon  the  length  of  time  the  mixture 
has  been  kept  at  a  boiling  heat.  Arendt  and  Knop  found 
that  the  fresh  precipitate  contained  about  0*5  per  cent, 
as  the  following  numbers  will  show :  — 

Ur203  .  ,  78'8o 

Fe203  . 0-46 

POg  *  .  «  •  *  20  65 

99S1 

If  the  boiling  be  continued  for  about  twenty  minutes, 
the  iron  is  entirely  removed  from  the  precipitate,  and  the 
solution  is  coloured  red  by  acetate  of  sesquioxide  of  iron. 
The  better  way,  however,  is,  not  to  depend  upon  this 
mode  of  separation,  but  to  use  the  modification  suggested 
by  Arendt  and  Knop ;  that  is,  to  reduce  the  sesqui¬ 
oxide  of  iron  to  protoxide,  by  means  of  protochloride  of 
uranium. 

It  may  not  be  amiss  here  to  give  the  best  method  of 
preparing  a  solution  of  protochloride  of  uranium,  which 
promises  to  be  a  most  serviceable  reducing  agent  in 
analysis. 

Ammonio-carbonate  of  uranium  is  to  be  dissolved  in 
about  twice  as  much  hydrochloric  acid  (diluted  with  an 
equal  quantity  of  water)  as  is  necessary  for  solution.  A 
concentrated  solution  of  bichloride  of  platinum  added  in 
the  proportion  of  about  two  drops  to  each  ounce  of  ura¬ 
nium-salt  ;  fine  shreds  of  copper  are  then  to  be  added  in 
excess,  and  the  mixture  boiled  for  ten  or  fifteen  minutes, 
or  until  the  liquid  assumes  a  distinct  green  colour,  and 
the  sesquichloride  of  uranium  is  reduced  to  protochloride. 

In  order  to  remove  the  protochloride  of  copper  from 
the  solution  it  is  now  to  be  boiled  until,  on  adding  a 
few  drops  to  some  water,  an  immediate  precipitate  is 
produced.  Half  an  hour’s  boiling  is  generally  sufficient 
to  attain  this  end.  The  solution  is  then  to  be  diluted 
pretty  freely  with  water,  and  set  aside  to  cool.  When 
perfectly  cold,  the  copper  will  in  great  measure  be  se¬ 
parated.  Hydrosulphuric  acid,  however,  must  be  passed 
through  the  filtered  solution  till  every  trace  cf  copper  is 
precipitated  and  the  liquid  smells  strongly  of  the  acid. 
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The  filtered  liquid  is  now  to  be  poured  into  a  porcelain 
capsule,  and  evaporated  at  a  boiling  heat,  adding  some 
considerable  quantity  of  chloride  of  ammonium  to  prevent 
the  precipitation  of  protoxide  and  sulphide  of  uranium, 
which  would  otherwise  be  the  case. 

As  the  hydrosulphuric  acid  is  very  difficult  to  remove, 
the  evaporation  must  be  carried  on  till  the  liquid  cor¬ 
responding  to  each  ounce  of  the  original  uranium  salt  is 
reducedto  about  three  ounces.  It  is  absolutely  necessary 
that  every  trace  be  removed — if  at  the  end  of  the  opera¬ 
tion  a  precipitate  has  occurred — it  may  be  dissolved  in  a 
little  concentrated  hydrochloric  acid  after  the  clear  green 
liquid  has  been  poured  off,  and  the  two  solutions  mixed 
and  kept  for  use. 

.  The  solution  so  prepared  contains  chloride  of  ammo¬ 
nium,  which  is  of  no  consequence  for  the  purpose  here 
contemplated  ;  neither  is  it  any  hindrance  to  the  prepa¬ 
ration  of  the  pure  crystals  of  protochloride  of  uranium, 
as  on  adding  excess  of  ammonia  the  uranium  is  precipi¬ 
tated  and  can  be  redissolved. 

The  value  of  this  solution  as  a  means  of  reducing  ses- 
quioxide  to  protoxide  of  iron  (and  probably  other  higher 
oxides  to  lower)  cannot  be  too  highly  estimated,  for  at 
ordinary  temperatures  it  takes  place  speedily,  but  at 
boiling  heat,  immediately :  moreover  the  change  is  visible 
to  the  eye,  for  the  reddish  colour  of  the  solution  gives 
place  to  green,  and  so  long  as  this  is  the  case  the  iron 
exists  in  the  form  of  protoxide. 

The  delicacy  of  this  reaction  may  be  readily  seen,  if 
to  a  solution  of  sesquichloride  of  iron  a  drop  or  two  of 
sulphocyanide  of  potassium  be  added,  which  produces  a 
blood-red  colour :  add  now  a  few  drops  of  the  uranium 
solution,  and  immediately  the  colour  turns  to  green, 
showing  that  a  reduction  has  taken  place  :  this  reaction 
may  be  made  over  and  over  again  by  adding  first  iron 
and  then  uranium. 

.  T°  return,  however,  to  the  practical  bearing  of  this 
circumstance  upon  the  separation  of  phosphoric  acid  and 
iron,  the  following  course  must  be  adopted : — 

The  compound  is  to  be  dissolved  in  the  smallest 
possible  quantity  of  hydrochloric  acid  (at  most  1  \  ounce) 
and  the  solution  of  protochloride  of  uranium  added  in 
sufficient  quantity  to  produce  a  distinct  green  colour,  or 
until  one  drop  of  sulphocyanide  of  potassium  does  not 
show  a  change  to  red.  Now  add  ammonia  in  sufficient 
quantity  to  neutralise  the  free  hydrochloric  acid,  making 
sure  by  throwing  into  the  mixture  a  small  piece  of  litmus 
paper.  Add  a  solution  of  acetate  of  uranium  and  free 
acetic  acid,  together  with  a  few  drops  of  acetate  of  pro¬ 
toxide  of  uranium  (obtained  by  precipitating  the  proto¬ 
chloride  with  ammonia  and  redissolving  in  warm  acetic 
acid),  to  insure  the  presence  of  sufficient  protoxide,  and 
heat  to  boiling. 

The  mixture,  must  now  possess  a  distinct  greenish 
colour,  not  a  dirty  tinge,  which  shows  the  presence  of 
undissolved  protoxide  of  uranium.  Put  aside  until  the 
precipitate  has  settled ;  when  this  has  completely  taken 
place  decant  the  supernatant  liquid  through  the  filter ; 
pour  hot  water  over  the  precipitate,  adding  some  chloride 
of  ammonium,  and  boil  again  j  repeat  the  operation  once 
more  and  the  washing  is  complete :  the  precipitate  may 
now  be  thrown  upon  the  filter,  dried,  and  burned  as 
described  in  the  first  part  of  this  paper. 

I  had  intended  to  give  the  result  of  some  experiments 
on  the  separation  of  phosphoric  acid  from  alumina  by 
means  of  uranium,  but  have  not  been  able  to  complete 
them  satisfactorily.  In  a  future  number  probably  I  may 
be  able  to  do  so. 
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The  grasses  form  a  most  important  tribe  of  farm  plants. 
Nutritious  in  their  bulky  green  state,  and  highly  condu¬ 
cive  to  the  health  of  the  stock  which  browse  upon  them 
in.  our  pasture  fields,  they  are  no  less  valuable  when 
dried  into  hay.  The  natural  history  of  the  grasses  has 
long  since  been  written ;  they  are  belonging  to  one  great 
family  of  plants — the  graminaceous  —  and  possess  cer¬ 
tain  characteristic  properties  by  which  we  readily  re¬ 
cognise  them.  The  chemical  and  other  properties  of  the 
grasses  vary  very  considerably.  One  contains  more  al¬ 
buminous  compounds ;  another  more  mineral  ingr  edients  ; 
one  is  most  nutritive  at  the  period  of  flowering  )  another 
contains  most  nutritive  matters  when  fully  matured.  It 
is,  however,  singular  that  we  are  not  in  possession  of  re¬ 
liable  data  whereby  to  pronounce  an  opinion  as  to  the 
relative  merits  of  the  grasses.  Science  has  thrown  some 
light  upon  this  subject;  it  is  but  that  dim  glimmer 
which  prevents  our  seeing  the  entire  distance  before  us. 
There  is  a  dark  place  which  must  be  illumined,  and  an 
ignorance  which  must  be  corrected,  ere  the  farmer  and 
the  grazier  can  truly  balance  the  merits  and  demerits  of 
particular  grasses  for  particular  purposes.  Chemical 
analysis  alone  will  not  accomplish  all  that  we  require, 
any  more  than  the  empiric  conjecture  of  the  more  prac¬ 
tical  man ;  the  two  must  co-operate,  and  naturally  cor¬ 
rect  and  assist  each  other. 

The  grasses,  like  other  plants,  are  amenable  to  those 
various  physical  agencies  which  influence  vegetable  life. 
Heat,  air  and  light  exercise  their  own  distinctive  func¬ 
tions  in  modifying  the  size,  &c.  of  plants.  That  there 
is  a  most  intimate  connection  too  between  the  soil  and 
the  character  of  the  vegetation  which  it  naturally  bears 
is  well  known.  It  is  also  a  well-known  fact  that  the 
manures  with  which  we  top-dress  grass  lands  very  con¬ 
siderably  influence  the  character  of  the  sward,  diminish¬ 
ing  the  proportion  of  one  species  of  grass  and  increasing 
that  of  another.  The  laws  by  which  these  modifications 
were  effected  remained  unknown,  however,  until  Messrs. 
Lawes  and  Gilbert  undertook  to  investigate  the  subject. 
In  experiments  instituted  to  test  the  effects  of  different 
manures  in  simply  increasing  the  valuable  yield  of  grass, 
they  were  so  struck  with  the  marked  effects  of  some  of 
the  manures  in  destroying  certain  plants  and  families  of 
plants  that  they  sought  the  assistance  of  the  late  Pro¬ 
fessor  Henfrey  in  classifying  the  plants  composing  the 
sward.  The  plots  selected  for  botanical  examination 
were :  — 

1.  Not  manured. 

2.  Manured  with  ammoniacal  salts  alone. 

3.  „  mixed  mineral  manures  alone. 

4.  „  do.  and  ammoniacal  salts. 

5.  „  do.  and  double  quantity  of  do. 

6.  „  farm-yard  manure. 

7.  „  do.  and  ammoniacal  salts. 

The  herbage  was  classified  chiefly  into  (a)  gramina¬ 
ceous  plants,  (b)  leguminous  plants,  and  (c)  miscella¬ 
neous  herbage,  principally  weeds. 

The  graminaceous  plants  formed,  at  the  time  of  cut¬ 
ting,  75  per  cent,  of  the  produce  of  the  unmanured  por¬ 
tion  ;  on  the  part  manured  with  farm-yard  manure,  they 
found  87I  per  cent. ;  79 f  per  cent,  when  farm-yard  ma¬ 
nure  and  ammoniacal  salts  were  used  :  7  2  per  cent,  on 
the  portion  to  which  mineral  manures  were  applied  ;  89 
per  cent,  where  40  lbs.  of  ammoniacal  salts  alone  were 
used ;  79I  per  cent,  by  the  same  amount  of  ammoniacal 
salts  and  mineral  manure ;  and  9  per  cent,  where  the 
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double  allowance  of  both  ammoniacal  salts  and  mineral 
manures  were  applied.  The  quality  of  the  gramina¬ 
ceous  herbage  varies  no  less  than  the  proportion  of  it 
which  composed  the  herbage  under  the  different  manures. 

At  one  time  the  graminaceous  portion  of  the  herbage 
consisted  of  66  per  cent,  of  flowering  or  seeding  stem, 
and  34  per  cent,  of  leaf  and  undeveloped  stem,  on  the 
unmanured  plot;  59  per  cent,  of  flowering  and  seeding 
stem  by  mineral  manure  alone ;  40  per  cent  of  the  same 
by  ammoniacal.  salts  only;  75  per  cent,  by  the  joint  ap¬ 
plication  of  animal  and  mineral  manures ;  67  per  cent, 
by  double  application  of  both  manures ;  and  80  per  cent, 
when  farm-yard  manure  and  ammoniacal  salts  were  ap¬ 
plied. 

It  has  been  found  that  the  manures  which  increase 
the  amount  of  whole  produce  also  increase,  in  a  very 
high  degree,  the  proportion  of  graminaceous  herbage,  a 
conclusion  which  is  of  no  less  interest  than  importance. 
The.  foregoing  facts  also  lead  to  another  instructive  con¬ 
clusion,  namely,  that  nitrogenous  manures  have  a  special 
effect  in  developing  the  u  proportion  of  leaves  and 
shoots,’  while  mineral  manures  tend  to  the  increase  of 
the  flowering  and  seeding  of  the  plants  ;  a  conclusion  of 
great  practical  value  to  the  farmer,  as  it  teaches  that 
guano  and  sulphate  of  ammonia  produce  very  different 
results  from  those  mineral  manures  which  depend  for 
their  efficacy  on  their  containing  the  ash  constituents  of 
plants.  —  Irish  Agricultural  Review. 


PHABMACY,  TOXICOLOGY,  &c. 


On  the  Preparation  of  Ecbaline,  the  active  principle  of 
Ecbalium  Officinarum,  by  John-  Williams. 

The  Ecbalium  ojfjficinarum  (JSIoinordica  elaterium ),  or 
squirting  cucumber,  appears  to  have  been  employed  as  a 
purgative  from  the  time  of  Dioscorides  and  Pliny,  or 
possibly  much  earlier :  and  the  so-called  extract  is  the 
form  in  which  it  has  usually  been  administered. 

This  extract  is,  as  is  well  known  to  pharmaceutists, 
produced  by  a  process  totally  different  from  that  em¬ 
ployed  for  the  production  of  an  ordinary  extract. 

The  cucumber  is  sliced  longitudinally,  and  subjected 
afterwards  to  gentle  pressure,  the  juice  thus  obtained 
being  allowed  to  remain  at  rest  for  ten  or  twelve  hours, 
by  which  time  a  greenish  feculent  matter  will  have 
deposited.  The  clear  supernatant  liquor  being  rejected, 
the  deposited  matter  is  drained  on  a  linen  cloth,  and 
afterwards  dried  at  a  very  gentle  heat,  and  thus  we  ob¬ 
tain  the  thin  flaky  pieces  met  with  in  commerce.  As 
may  be  supposed,  this  extract  is  liable  to  very  gveat  dis¬ 
crepancies  in  strength  and  quality ;  for  if  the  pressure 
used  is  great,  a  large  percentage  of  inert  matter  will  be 
expelled  from  the  cucumbers,  and  thus  the  activity  of 
the  medicine  will  be  reduced  to  an  important  extent. 

The  quantity  of  fine  extract  of  elaterium  which  can  be 
obtained  is  stated  1  to  be  about  3  drs.  from  1  bushel 
of  the  fruit,  weighing  in  the  fresh  state  40  lbs.  Other 
authorities  give  quantities  varying  from  2  drs.  to 
4  drs.,  or  even  more,  doubtless  dependent  upon  the 
amount  of  pressure  and  washing  the  cucumbers  were 
submitted  to,  and  also  the  length  of  time  the  fluid  was 
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allowed  to  stand  before  the  deposited  matter  was  sepa¬ 
rated. 

The  activity  of  the  extract  of  elaterium  depends  upon 
a  white  crystallisable  body  to  which  the  name  elaterin 
was  formerly  given,  but  fo  r  which  the  title  ecbaline' is 
proposed  to  be  substituted.  Pereira  points  out  that  the 
quantity  of  this  principle  contained  in  various  samples 
of  the  extract  of  commerce  varied  from  44  per  cent,  to  3  3, 
26,  15,  and  in  a  foreign  article  it  maybe  found  as  low  as 
5  or  6  per  cent.  From  an  experiment  of  his  own  upon 
some  extract  very  carefully  prepared  at  Apothecaries’ 
Hall,  he  concluded  that  30  grs.  yielded  7  *5  grs.  or  25 
per  cent. ;  and  in  a  trial  I  have  just  made,  3  drs.  of 
extract,  purchased  as  the  finest  commercial  article  (taken 
as  being  probably  equivalent  to  1  bushel  or  40  lbs.  of  the 
wild  cucumbers),  yielded  me  exactly  36  grs.  of  white 
crystallised  ecbaline,  equivalent  to  only  20  per  cent. 

Of  course  discrepancies  like  these  are  much  to  be  de¬ 
plored  in  medical  practice,  and  if  the  active  principle 
only  was  used  in  medicine,  much  greater  certainty  of 
effect  would  doubtless  attend  the  administration  of  the 
remedy.  The  objection  to  the  use  of  the  ecbaline,  how¬ 
ever,  has  hitherto  been  the  high  cost  of  producing  the 
article,  thus  rendering  it  almost  impossible  to  employ 
the  remedy  in  any  but  experimental  trials.  With  a 
view  of  removing  this  obstacle,  Dr.  R.  B.  Garrod,  one 
of  the  committee  at  present  engaged  in  drawing  up  the 
new  British  Pharmacopoeia,  suggested  that  probably 
other  portions  of  the  fruit  as  well  as  the  juice  would,  if 
properly  treated,  yield  a  large  quantity  of  the  active 
principle,  and  proposed  to  Messrs.  Savory  and  Sons,  and 
afterwards  to  our  firm,  that  we  should  experimentally 
test  the  feasibility  of  his  process.  Upon  consulting  to¬ 
gether,  it  was  determined  that  the  operations  should  be 
conducted  in  our  laboratory,  and  I  have  now  the  pleasure 
of  laying  the  results  of  our  inquiries  before  the  profes¬ 
sion. 

Dr.  Garrod’s  proposed  process  for  the  production  of 
the  ecbaline  was  as  follows  : —  The  cucumbers  are  to  be 
sliced  and  dried  at  a  gentle  heat,  but  so  that  no  loss  of 
juice  shall  occur.  The  dried  fruits  to  be  treated  with 
alcohol,  and  the  alcoholic  extract  thus  obtained  acted 
upon  with  solution  of  potash,  in  which  the  starch,  green 
colouring  matter,  &c.  is  soluble,  but  in  which  the  ecbaline 
is  not  only  insoluble,  but  remains  perfectly  unaffected  by 
the  powerful  reagent  employed.  The  residuum  there¬ 
fore,  dissolved  in  alcohol  and  crystallised,  will  of  course 
give  the  ecbaline  in  a  state  easily  rendered  quite  pure 
by  a  subsequent  solution  in  alcohol,  digestion  with 
animal  charcoal,  and  re-crystallisation. 

It  appeared  reasonable  that  by  this  process  all  the 
ecbalinS  contained  in  the  cucumbers  would  be  extracted, 
whereas  by  the  ordinary  process  of  making  the  extract, 
it  may  be  supposed  some,  or  even  a  large  quantity  of 
active  principle,  may  be  left  in  the  plant. 

One  bushel  (weighing  40  lbs.  in  the  fresh  state)  of  wild 
cucumbers  was  operated  upon.  They  were  carefully 
sliced  longitudinally  upon  an  inclined  slab,  so  that  any 
juice  yielded  during  the  operation  would  flow  into  a 
vessel  placed  for  its  reception.  The  cut  cucumbers  were 
then  placed  on  a  seive  for  12  hours  (but  were  not 
pressed  in  any  way),  and  then  placed  in  earthen  pans, 
in  a  warm  closet,  where  in  the  space  of  4  days  they  be¬ 
came  completely  dry.  In  this  state  they  weighed  3lbs. 
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50Z.  The  liquor  which  had  drained  from  the  cucumbers 
during-  the  cutting  and  draining  was  evaporated  to  dry¬ 
ness  by  itself  at  a  gentle  heat,  and  yielded  30Z.  extract : 
this  we  will  call  extract  No.  1 . 

The  dried  cucumbers  were  now  placed  in  a  digesting 
apparatus,  with  2  gallons  of  alcohol,  and  the  tempera¬ 
ture  was  raised  to  the  boiling  point.  Afterwards  they 
were  allowed  to  digest  for  24  hours.  Then  the  tincture 
was  drained  and  the  operation  repeated  with  another  2 
gallons  of  alcohol.  The  mixed  tinctures  when  filtered, 
presented  a  bright  green  colour,  and  being  placed  in  a 
still  the  alcohol  was  drawn  over.  A  small  quantity  of 
green  extract  was  the  result :  this  extract  we  will  call 
No.  2. 

The  extract  No.  1  (the  evaporated  juice)  was  treated 
with  successive  portions  of  boiling  alcohol,  until  nothing 
more  could  be  extracted ;  the  filtered  tinctures  evapo¬ 
rated  to  dryness,  gave  a  small  quantity  of  greenish  ex¬ 
tract.  This  greenish  extract  was  then  treated  with 
about  8  times  its  bulk  of  hot  liquor  potassa.  After  di¬ 
gesting  for  a  short  time,  the  greater  portion  of  the 
matter  dissolved,  leaving,  however,  when  filtered,  washed, 
and  dried,  30  grains  of  nearly  white  crystalline  matter, 
which  proved  to  be  the  ecbaline  we  were  in  search  of. 

Extract  No.  1  was  treated  in  a  like  manner,  and  yielded 
5  7  grains  of  matter,  insoluble  in  liquor  potassa,  but  of  a 
dark  greenish-brown  colour.  Both  these  deposits  were 
then  dissolved  in  boiling  alcohol,  a  very  small  quantity 
of  pure  animal  charcoal  added,  filtered,  and  allowed  to 
crystallise. 

The  matter  from  extract  No.  1  yielded  28^  grs. 
of  ecbaline,  white  and  crystallised.  The  matter,  how¬ 
ever,  from  No  2  extract  refused  to  yield  crystals,  and 
gave  only  a  dark  coloured  fatty  mass,  which  after  another 
trial  at  crystallisation  yielded  no  better  result.  It  was 
then  attempted  to  dissolve  the  fatty  matter  from  any 
ecbaline  which  might  be  present  by  means  of  a  small 
quantity  of  cold  ether,  but  no  good  effect  was  produced, 
the  whole  mass  dissolving  freely  in  that  menstruum, 
whereas  ecbaline  is  but  slightly  soluble  in  it. 

The  result  of  this  experiment  appeared  so  unsatisfac¬ 
tory  and  so  different  from  what  was  anticipated,  that  I 
determined  to  repeat  the  experiment,  though  in  a  rather 
different  manner. 

One  bushel  of  wild  cucumbers  was  again  taken. 
They  were  cut  up  with  the  same  precautions  as  before, 
catching  all  the  juice  carefully;  then  well  bruised  in  a 
large  mortar,  the  mass  placed  upon  sieves  and  allowed  to 
drain.  They  were  then  stirred  up  with  about  their 
own  bulk  of  cold  water,  allowed  to  drain,  and  then  sub¬ 
jected  to  strong  pressure  through  very  coarse  canvas. 
By  this  means  a  considerable  amount  of  juice  was  ob¬ 
tained,  which  upon  standing  separated  into  three  portions 
— an  insoluble  green  deposit  (the  extract  of  elaterium), 
and  a  large  quantity  of  coagulated  chlorophyll,  floating 
in  a  clear  aqueous  liquid.  The  whole  was  thrown  upon 
a  calico  filter,  and  the  solid  matter,  after  being  well 
drained  from  the  liquid  portion,  dried  between  chalk 
stones.  When  dry  it  weighed  2^oz.  The  aqueous  por¬ 
tion  was  evaporated  to  the  consistence  of  an  extract. 

The  mass  of  the  cucumbers,  after  the  juice  had  been 
thus  pressed  out,  was  dried  as  in  the  first  experiment, 
digested  in  boiling  alcohol  twice,  and  the  mixed 
tinctures  strained  and  distilled.  The  amount  of  extract 
yielded,  was,  as  might  be  expected,  much  smaller  in 
quantity  than  on  the  previous  occasion. 

First,  the  solid  matter  which  had  been  strained  from 
the  juice  (which  I  look  upon  as  equivalent  to  the 
ordinary  extract  of  elaterium,  though  not  in  so  pure  or 


concentrated  a  form)  was  treated  with  successive  por¬ 
tions  of  boiling  alcohol  until  nothing  more  would  dis¬ 
solve,  and  the  mixed  tinctures  evaporated  to  dryness. 
This  we  will  call  extract  No.  1. 

Then  the  extract  produced  by  evaporating  the  aqueous 
liquor  was  treated  with  alcohol,  and  yielded  a  small 
quantity  of  brown  extract,  which  we  will  call  No.  2. 

The  thin  alcoholic  solution  of  the  cucumber-mass, 
upon  standing,  separated  into  two  portions.  The  more 
liquid  portion  was  evaporated  by  itself  to  dryness :  this 
constitutes  No.  3,  the  solid  portion  of  the  alcoholic  ex¬ 
tract  of  the  mass  No.  4. 

These  several  extracts  were  then  treated  with  hot 
liq.  potassce,  and  allowed  to  digest  for  some  hours,  then, 
somewhat  diluted,  were  filtered,  washed  and  dried. 

The  dried  precipitates  were  treated  with  boiling 
alcohol  and  filtered,  and  the  alcohol  allowed  to  evaporate 
gave  the  following  results  : 

No.  1  extract  yielded  25  grains  of  nearly  white  crys¬ 
tallised  ecbaline  ; 

No.  2,  38  grs.  of  dark  brown  non-crystalline  mass, 
which  appeared  to  possess  none  of  the  properties  of 
ecbaline  ; 

No.  3  yielded  10  grains  of  a  much  lighter  and  crystal¬ 
line  mass,  which  probably  by  further  purification  will 
yield  a  few  grains  of  ecbaline  ; 

No.  4  yielded  14  grains  of  green  waxy  matter. 

The  chlorophyll  and  residual  matter  which  had  refused 
to  dissolve  in  the  boiling  alcohol  to  form  extract  No.  I 
was  treated  with  liq.  potassee,  by  which  means  a  large 
portion  was  dissolved,  and  that  which  remained  behind 
was  again  boiled  in  alcohol ;  but  the  result  was  only  a 
few  grains  of  brown  extractive  matter  quite  free  from 
ecbaline. 

The  conclusion  which  must  be  drawn  from  these 
experiments  is,  I  think,  that  the  mass  of  the  cucumber 
after  separation  of  the  juice  contains  so  small  a  quantity 
of  ecbaline  that  the  loss  of  alcohol  and  working  expenses 
would  not  be  covered  by  the  value  of  the  substance  pro¬ 
duced  :  that  the  only  portion  which  yields  ecbaline  is 
the  insoluble  deposit  from  the  juice,  which  we  already 
know  under  the  name  of  extract  of  elaterium,  this  sub¬ 
stance  yielding  the  ecbaline  with  ease :  and  that  the 
aqueous  portion  of  the  juice  is  perfectly  worthless  lor 
the  purpose. 

Thus  we  find  that  the  quantity  of  ecbaline  yielded  by 
the  large  bulk  of  one  bushel  of  cucumbers  is  only  at 
most  30  grains,  and  as  the  labour  and  expense  attendant 
upon  the  operation  is  considerable,  it  must  be  evident 
that  the  substance  must  remain  a  very  expensive  one  to 
manufacture ;  and  I  am  inclined  to  think  it  very 
probable  that  ecbaline  can  be  made  (at  any  rate  in  Lon¬ 
don)  at  a  cheaper  rate  from  ext.  elaterium  itself  than 
direct  from  the  cucumbers. 

I  may  add  in  conclusion 'that  through  Messrs.  Savory 
and  Sons  I  have  been  able  to  operate  upon  some  German 
extract  of  elaterium.  This  extract  is  in  appearance 
similar  to  ordinary  extract  of  henbane,  or  liquorice,  and 
is  evidently  obtained  from  the  plant  itself,  and  was  sold 
as  low  as  1  os.  6 d.  per  lb.  It  was  imagined  that  this 
extract  might  be  a  cheap  source  for  the  production  of 
the  ecbaline.  One  ounce  of  it  was  digested  with  boiling 
alcohol  and  the  alcoholic  extract  prepared,  which  was 
then  treated  with  the  solution  of  caustic  potash  in  the 
same  manner  as  the  other  extract ;  but  I  have  been 
unable  to  obtain  even  the  slightest  trace  of  crystalline 
matter  from  it.  It  would  be  interesting  to  know  whether 
the  extract  itself  has  any  cathartic  action. 

I  S  New  Cavendish  Street 
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ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 


A  Course  of  Six  Lectures  1  ( adapted  to  a  Juvenile  Auditory'),  con¬ 
sisting  of  Illustrations  of  the  Various  Forces  of  Matter,  i.  e.  of 
such  as  are  called  the  Physical  or  Inorganic  Forces  —  including 
on  Account  of  their  Relations  to  each  other ;  by  M.  Faraday, 
D.C.L.,  F.R.  S.,  Fullerian  Professor  of  Chemistry,  R.  I.,  Foreign 
Associate  of  the  Academy  of  Sciences,  Paris,  Sfc. 

Lecture  VI.  (Jan.  7,  i860.)  The  Correlation  of  the 

Physical  Forces. 

We  have  frequently  seen  during  the  course  of  these  lectures,  that 
one  of  those  powers  or  forces  of  matter  of  which  I  have  written 
the  names  on  that  board,  has  produced  results  which  are  due  to 
the  action  of  some  other  force.  Thus,  you  have  seen  the  force  of 
electricity  acting  in  other  ways  than  in  attracting  ;  you  have  also 
seen  it  combine  matters  together  or  disunite  them  by  means  of 
its  action  on  the  chemical  force;  and  in  this  case,  therefore,  you 
have  an  instance  in  which  these  two  powers  are  related.  But  we 
have  other  and  deeper  relations  than  these ;  we  have  not  merely 
to  see  how  it  is  that  one  power  affects  another — how  the  force  of 
heat  affects  chemical  affinity,  and  so  forth,  but  we  must  try  and 
comprehend  what  relation  they  bear  to  each  other,  and  how  these 
powers  may  be  changed  one  into  the  other ;  and  it  will  to-day 
require  all  my  care,  and  your  care  too,  to  make  this  clear  to  your 
minds.  I  shall  be  obliged  to  confine  myself  to  one  or  two  in¬ 
stances,  because  to  take  in  the  whole  extent  of  this  mutual  rela¬ 
tion  and  conversion  of  forces  would  surpass  the  human  intellect. 

In  the  first  place,  then,  here  is  a  piece  of  fine  zinc-foil,  and  if  I 
cut  it  into  narrow  strips  and  apply  the  power  of  heat  to  it,  ad¬ 
mitting  the  contact  of  air  at  the  same  time,  you  will  find  that  it 
burns ;  and.  then,  seeing  that  it  burns,  you  will  be  prepared  to  say 
that  there  is  chemical  action  .taking  place.  You  see  all  I  have  to 
do  is  to  hold  the  piece  of  zinc  at  the  side  of  the  flame  so  as  to  let 
it  get  heated,  and  yet  to  allow  the  air  which  is  flowing  in  to  the 
flame  from  all  sides  to  have  access  to  it ; — there  is  the  piece  of 
zinc  burning  just  like  a  piece  of  wood,  only  brighter.  A  part  of 
the  zinc  is  going  up  into  the  air  in  the  form  of  that  white  smoke, 
and  part  is  falling  down  on  to  the  table.  This  then  is  the  action 
of  chemical  affinity  exerted  between  the  zinc  and  the  oxygen  of 
the  air.  I  will  show  you  what  a  curious  kind  of  affinity  this 
is  by  an  experiment  which  is  rather  striking  when  seen  for  the 
first  time.  I  have  here  some  iron  filings  and  gunpowder,  and 
will  mix  them  carefully  together  with  as  little  rough  handling  as 
possible ;  now  we  will  compare  the  combustibility  so  to  speak 
of  the  two.  I  will  pour  some  spirit  of  wine  into  a  basin  and 
set  it  on  fire :  and  having  our  flame,  I  will  drop  this  mixture  of 
iron  filings  and  gunpowder  through  it,  so  that  both  sets  of 
particles  will  have  an  equal  chance  of  burning.  And  now  tell 
me  which  of  them  it  is  that  burns  ?—  you  see  a  plentiful  com¬ 
bustion  of  the  iron  filings;  but  I  want  you  to  observe  that 
though  they  have  equal  chances  of  burning,  we  shall  find  that 
by  far  the  greater -part  of  the  gunpowder  remains  untouched :  I 
have  only  to  drain  off  this  spirit  of  wine  and  let  the  powder  which 
has  gone  through  the  flame  dry,  which  it  will  do  in  a  few  minutes, 
and  I  will  then  test  it  with  a  lighted  match.  So  ready  is  the  iron 
to  burn,  that  it  takes,  under  certain  circumstances,  even  less  time 
to  catch  fire  than  gunpowder.  [As  soon  as  the  gunpowder  was 
dry  Mr.  Anderson  handed  it  to  the  Lecturer,  who  applied  a  lighted 
match  to  it,  when  the  sudden  flash  showed  how  large  a  proportion 
of  gunpowder  had  escaped  combustion  when  falling  through  the 
flame  of  alcohol.  ] 

These  are  all  cases  of  chemical  affinity,  and  I  show  them  to 
make  you  understand  that  we  are  about  to  enter  upon  the  con¬ 
sideration  of  a  strange  kind  of  chemical  affinity,  and  then  to  see 
how  far  we  are  enabled  to  convert  this  force  of  affinity  into  elec¬ 
tricity  or  magnetism,  or  any  other  of  the  forces  which  we  have 
discussed.  Here  is  some  zinc  (I  keep  to  the  metal  zinc  as  it  is 
very  useful  for  our  purpose),  and  I  can  produce  hydrogen  gas 
by  putting  the  zinc  and  sulphuric  acid  together  as  they  are  in 
that  retort ;  there  you  see  the  mixture  which  gives  us  hydrogen 
the  zinc  is  pulling  the  water  to  pieces  and  setting  free  hydrogen 
gas.  Now  we  have  learned  by  experience  that  if  a  little  mercury 
is  spread  over  that  zinc,  it  does  not  take  away  its  power  of  decom¬ 
posing  the  water,  but  modifies  it  most  curiously.  See  how  that 
mixture  is  now  boiling,  but  when  I  add  a  little  mercury  to  it 
the  gas  ceases  to  come  off.  We  have  now  scarcely  a  bubble  of 
hydrogen  set  free,  so  that  the  action  is  suspended  for  the  time. 
We  have  not  destroyed  the  power  of  chemical  affinity,  but  mo¬ 
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dified  it  in  a  wonderful  and  beautiful  manner.  Here  are  some 
pieces  of  zinc  covered  with  mercury  exactly  in  the  same  way 
as  the  zinc  in  that  retort  is  covered,  and  if  I  put  this  plate 
into  sulphuric  acid  I  get  no  gas,  but  this  most  extraordinary 
thing  occurs,  that  if  I  introduce  along  with  the  zinc  another 
metal  which  is  not  so  combustible,  then  I  reproduce  all  the  action. 
I  am  now  going  to  put  to  the  amalgamated  zinc  in  this  retort 
some  portions  of  copper  wire  (copper  not  being  so  combustible 
a  metal  as  the  zinc)  and  observe  how  I  get  hydrogen  again,  as 
in  the  first  instance —  there,  the  bubbles  are  coming  over  through 
the  pneumatic  trough,  and  ascending  faster  and  faster  in  the  jar; 
the  zinc,  so  to  speak,  is  acting  by  reason  of  its  contact  witfftlie 
copper. 

Every  step  we  now  take  brings  us  to  a  knowledge  of  new  phe¬ 
nomena.  That  hydrogen  which  you  now  see  coming  off  so  abun¬ 
dantly  does  not  come  from  the  zinc  as  it  did  before,  but  from  the 
copper.  Here  is  a  jar  containing  a  solution  of  copper.  If  I  put  a 
piece  of  this  amalgamated  zinc  in  it,  and  leave  it  there,  it  has 
hardly  any  action,  and  here  is  a  plate  of  platinum  which  I  will 
immerse  in  the  same  solution,  and  might  leave  it  there  for  hours, 
days,  months,  or  even  years,  and  no  action  would  take  place. 
But  now  I  put  them  both  in  together,  and  let  them  touch  each 
other,  {fig.  1.)  See  what  a  coating  of  copper  there  is  imme¬ 
diately  thrown  down  on  the  platinum.  Why  is  this  ?  The  pla¬ 
tinum  has  no  power  of  itself  to  reduce  the  metal  from  that  fluid, 
but  it  has  in  some  mysterious  way  received  this  power  by  its  con¬ 
tact  with  the  metal  zinc.  Here  then  you  see  a  strange  transfer 
of  chemical  force  from  one  metal  to  another  —  the  chemical  force 
from  the  zinc  is  transferred,  and  made  over  to  the  platinum  by 
the  mere  association  of  the  two  metals.  I  might  take  instead  of 
the  platinum,  a  piece  of  copper  or  silver,  and  it  would  have  no 
action  of  its  own  on  this  solution,  but  the  moment  the  zinc  was 
introduced  and  touched  to  the  other  metal,  then  the  action  would 
take  place,  and  it  would  become  covered  with  copper.  Now,  is 
not  this  most  wonderful  and  beautiful  to  see  ?  we  still  have  the 
identical  chemical  force  of  the  particles  of  zinc  acting,  and  yet  in 
some  strange  manner  we  have  power  to  make  that  chemical 
force,  or  something  it  produces,  travel  from  one  place  to  another, — 
for  we  do  make  the  chemical  force  travel  from  the  zinc  to  the 
platinum  by  this  very  curious  experiment  of  using  the  two  metals 
in  the  same  fluid  in  contact  with  each  other. 


Fig.  1.  Fig .  2. 


Let  us  now  examine  these  phenomena  a  little  more  closely. 
Here  is  a  drawing  {fig. 2.)  in  which  I  have  represented  a  vessel 
containing  the  acid  liquid  and  the  slips  of  zinc  and  platinum  or 
copper,  and  I  have  shown  them  touching  each  other  outside  by 
means  of  a  wire  coming  from  each  of  them  (for  it  matters  not 
whether  they  touch  in  the  fluid  or  outside  — by  pieces  of  metal 
attached  they  still  by  that  communication  between  them,  have 
this  power  transferred  from  one  to  the  other).  Now,  if  instead  of 
using  only  one  vessel,  as  I  have  shown  there,  I  take  another,  and 
another,  and  put  in  zinc  and  platinum,  zinc  and  platinum,  zinc 
and  platinum,  and  connect  the  platinum  of  one  vessel  with  the  zinc 
of  another,  the  platinum  of  this  vessel  with  the  zinc  of  that,  and 
so  on,  we  should  only  be  using  a  series  of  these  vessels  instead 
of  one.  This  we  have  done  in  that  arrangement  which  you  see 
behind  me.  I  am  using  what  we  call  a  Grove’s  voltaic  battery, 
in  which  one  metal  is  zinc,  and  the  other  platinum,  and  I  have 
as  many  as  forty  pairs  of  these  plates  all  exercising  their  force  at 
once  in  sending  the  whole  amount  of  chemical  power  there 
evolved  through  these  wires  under  the  floor  and  up  to  these 
two  rods  coming  through  the  table.  We  need  do  no  more  than 
just  bring  these  two  ends  in  contact,  when  the  spark  shows  us 
what  power  is  present;  and  what  a  strange  thing  it  is  to 
see  that  this  force  is  brought  away  from  the  battery  behind 
me,  and  carried  along  through  these  wires.  I  have  here 
an  apparatus  {fig.  3.)  which  Sir  Humphry  Davy  constructed 
many  years  ago,  in  order  to  see  whether  this  power  from  the 
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voltaic  battery  caused  bodies  to  attract  each  other  in  the  same 
manner  as  the  ordinary  electricity  did.  He  made  it  in  order 
to  experiment  with  his  large  voltaic  battery,  which  was  the  most 
powerful  then  in  existence.  You  see  there  are  in  this  glass  jar  two 
leaves  of  gold,  which  I  can  cause  to  move  to  and  fro  by  this  rack 
work.  I  will  connect  each  of  these  gold  leaves  with  separate 
ends  of  this  battery,  and  if  I  have  a  sufficient  number  of  plates 
in  the  battery  I  shall  be  able  to  show  you  that  there  will  be 
some  attraction  between  those  leaves  even  before  they  come  in 
contact :  if  I  bring  them  sufficiently  near  when  they  are  in  com¬ 
munication  with  the  ends  of  the  battery,  they  will  be  drawn  gently 
together,  and  you  will  know  when  this  takes  place,  because  the 
power  will  cause  the  gold  leaves  to  burn  away,  which  they  could 
only  do  when  they  touched  each  other.  Now  I  am  going  to 
cause  these  two  leaves  of  gold  to  approach  gradually,  and  I  have 
no  doubt  that  some  of  you  will  see  that  they  approach  before 
they  burn,  and  those  who  are  too  far  off  to  see  them  approach 
will  see  by  their  burning  that  they  have  come  together.  Now 
they  are  attracting  each  other,  long  before  the  connection  is  com¬ 
plete,  and  there  they  go!  burnt  up  in  that  brilliant  flash,  so 
strong  is  the  force.  You  thus  see,  from  the  attractive  force  at 
the  two  ends  of  this  battery,  that  these  are  really  and  truly 
electrical  phenomena. 


Fig.  4. 


Now  let  us  consider  what  is  this  spark.  I  take  these  two  ends 
and  bring  them  together,  and  there  I  get  this  glorious  spark  like 
the  sunlight  in  the  heavens  above  us.  What  is  this?  It  is  the 
same  thing  which  you  saw  when  I  discharged  the  large  electrical 
machine,  when  you  saw  one  single  bright  flash ;  it  is  the  same 
thing,  only  continued,  because  here  we  have  a  more  effective 
arrangement.  Instead  of  having  a  machine  which  we  are 
obliged  to  turn  for  a  long  time  together,  we  have  here  a 
chemical  power  which  sends  forth  the  spark  —  and  it  is  won¬ 
derful  and  beautiful  to  see  how  this  spark  is  carried  about 
through  these  wires.  I  want  you  to  perceive,  if  possible,  that 
this  very  spark  and  the  heat  it  produces  (for  there  is  heat),  is 
neither  more  nor  less  than  the  chemical  force  of  the  zinc — its 
very  force  carried  along  wires  and  conveyed  to  this  place.  I  am 
about  to  take  a  portion  of  the  zinc  and  burn  it  in  oxygen  gas  for 
the  sake  of  showing  you  the  kind  of  light  produced  by  the  actual 
combustion  in  oxygen  gas  of  some  of  this  metal.  [A  tassel  of 
zinc-foil  was  ignited  at  a  spirit-lamp  and  introduced  into  a  jar  of 
oxygen,  when  it  burnt  with  a  brilliant  light.]  That  shows  you 
what  the  affinity  is  when  we  come  to  consider  it  in  its  energy 
and  power.  And  the  zinc  is  being  burned  in  the  battery  behind 
me  at  a  much  more  rapid  rate  than  you  see  in  that  jar,  because 
the  zinc  is  there  dissolving  and  burning ,  and  produces  here  this 
great  electric  light.  That  very  same  power  which  in  that  jar 
you  saw  evolved  from  the  actual  combustion  of  the  zinc  in  oxj-gen 
is  carried  along  these  wires  and  made  evident  here,  and  you 
may  if  you  please  consider  that  the  zinc  is  burning  in  those  cells, 
and  that  this  is  the  light  of  that  burning  [bringing  the  two  poles 
in  contact  and  showing  the  electric  light]  ;  and  we  might  so  ar¬ 
range  our  apparatus  as  to  show  that  the  amounts  of  power  evolved 
in  either  case  are  identical.  Having  thus  'obtained  power  over 
the  chemical  force,  how  wonderfully  we  are  able  to  convey  it 
from  place  to  place ;  when  we  use  gunpowder  for  explosive  pur¬ 
poses,  we  can  send  into  the  mine  chemical  affinity  by  means  of 
this  electricity;  not  having  provided  fire  beforehand,  we  can  send 


it  m  at  the  moment  we  require  it.  Now  here  {fig.  4.)  is  a  vessel 
containing  two  charcoal  points,  and  I  bring  it  forward  as  an 
illustration  of  the  wonderful  power  of  conveying  this  force  from 
place  to  place.  I  have  merely  to  connect  these  by  means  of 
wires  to  the  opposite  ends  of  the  battery,  and  bring  the  points  in 
contact.  See !  what  an  exhibition  of  force  we  have.  We  have 
exhausted  the  air  so  that  the  charcoal  cannot  burn,  and  there¬ 
fore  the  light,  you  see  is  really  the  burning  of  the  zinc  in  the 
cells  behind  me — there  is  no  disappearance  of  the  carbon,  although 
we  have  that  glorious  electric  light  ;  and  the  moment  I  cut  off 
the  connection  it  stops.  Here  is  a  better  instance  to  enable  some 
of  you  to  see  the  certainty  with  which  we  can  convey  this  force 
where  under  ordinary  circumstances  chemical  affinity  would  not 
act.  We  may  absolutely  take  these  two  charcoal  poles  down 
under  water,  and  get  our  electric  light  there ; —  there  they  are  in 
the  water,  and  you  observe  when  I  bring  them  into  connexion 
wre  have  the  same  light  as  we  had  in  that  glass  vessel. 

Now  besides  this  production  of  light  we  have  all  the  other 
effects  and  powers  of  burning  zinc.  I  have  a  few  wires  here 
which  are  not  combustible,  and  I  am  going  to  take  one  of 
them,  a  small  platinum  wire,  and  suspend  it  between  these  two 
rods  which  are  connected  with  the  battery,  and  when  contact  is 
made  at  the  battery  see  what  heat  we  get.  {fig.  5.)  Is  not  that 

Fig.  5. 


beautiful? — it  is  a  complete  bridge  of  power.  There  is  metallic 
connection  all  the  way  round  in  this  arrangement,  and  where  I 
have  inserted  the  platinum,  which  offers  some  resistance  to  the 
passage  of  the  force,  you  see  what  an  amount  of  heat  is  evolved, — 
this  is  the  heat  which  the  zinc  would  give  if  burnt  in  oxygen, 
but  as  it  is  being  burnt  in  the  voltaic  battery  it  is  giving  it  out  at 
this  spot.  I  will  now  shorten  this  wire  for  the  sake  of  showing 
you  that  the  shorter  the  obstructing  wire  is,  the  more  and  more 
intense  is  the  heat,  until  at  last  our  platinum  is  fused  and  falls 
down,  breaking  off  the  circuit. 

,  Here  is  another  instance.  I  will  take  a  piece  of  the  metal 
silver  and  place  it  on  charcoal  connected  with  one  end  of  the 
battery,  and  lower  the  other  charcoal  pole  on  to  it — see  how  bril¬ 
liantly  it  burns,  {fig,  6.)  Here  is  a  piece  of  iron  on  the  charcoal, 

Fig.  6% 


see  what  a  combustion  is  going  on ;  and  we  might  go  on  in  this 
way  burning  almost  everything  we  placed  between  the  poles. 
Now  I  want  to  show  you  that  this  power  is  still  chemical  affinity 
— that  if  we  call  the  power  which  is  evolved  at  this  point  heat  or 
electricity,  or  any  other  name  referring  to  its  source,  or  the  way 
in  which  it  travels,  we  still  shall  find  it  to  be  chemical  action. 
Here  is  a  coloured  liquid  which  can  show  by  its  change  of  colour 
the  effects  of  chemical  action ;  I  will  pour  part  of  it  into  this 
glass  and  you  will  find  that  these  wires  have  a  very  strong  ac¬ 
tion.  I  am  not  going  to  show  you  any  effects  of  combustion  or 
heat,  but  I  will  take  these  two  platinum  plates,  and  fasten  one 
to  the  one  pole  and  the  other  to  the  other  end,  and  place  them  in 
this  solution,  and  in  a  very  short  time  you  will  see  the  blue  colour 
will  be  entirely  destroyed.  See,  it  is  colourless  now,  — I  have 
merely  brought  the  end  of  these  wires  into  the  solution  of  indigo 
and  the  power  of  electricity  has  come  through  these  wires  and 
made  itself  evident  by  its  chemical  action.  There  is  also  another 
curious  thing  to  be  noticed  now  we  are  dealing  with  the  chemistry 
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of  electricity,  which  is  that  the  chemical  power  which  destroys  the 
colour  is  only  due  to  the  action  on  one  side.  I  will  pour  some 
more  of  this  sulpliindigotic  acid  into  a  flat  dish  and  will  then 
make  a  porous  dyke  of  sand  separating  the  two  portions  of 
fluid  into  two  parts  (Jig.  7.) 
and  now  we  shall  be  able  to 
see  whether  there  is  any  differ¬ 
ence  in  the  two  ends  of  the 
battery,  and  which  it  is  that 
possesses  this  peculiar  action. 

You  see  it  is  the  one  on  my 
right  hand  which  has  the  power 
of  destroying  the  blue,  for  the 
portion  on  that  side  is  tho¬ 
roughly  bleached, while  nothing 
has  apparently  occurred  on  the 
other  side.  I  say  apparently, 
for  you  must  not  imagine,  that  because  you  cannot  perceive 
any  action  none  has  taken  place. 

Idere  we  have  another  instance  of  chemical  action.  I  take  these 
platinum  plates  again  and  immerse  them  in  this  solution  of  copper 
from  which  we  formerly  precipitated  some  of  the  metal,  when 
the  platinum  and  zinc  were  both  put  in  it  together.  You  see  that 
these  two  platinum  plates  have  no  chemical  action  of  any  kind, 
they  might  remain  in  the  solution  as  long  as  I  liked,  without 
having  any  power  of  themselves  to  reduce  the  copper ;  but  the 
moment  I  bring  the  two  poles  of  the  battery  in  contact  with  them, 
the  chemical  action  which  is  there  transformed  into  electricity 
and  carried  along  the  wires,  again  becomes  chemical  action  at 
the  two  platinum  poles,  and  now  we  shall  have  the  power  appear¬ 
ing  on  the  left  hand  side,  and  throwing  down  the  copper  in  the 
metallic  state  on  the  platinum  plate ;  and  in  this  way  I  might 
give  you  many  instances  of  the  extraordinary  way  in  which  this 
chemical  action  or  electricity  may  be  carried  about.  That  strange 
nugget  of  gold,  of  which  there  is  a  model  in  the  other  room,  and 
which  has  an  interest  of  its  own  in  the  natural  history  of  gold,  and 
which  came  from  Ballarat,  and  was  worth  8000Z.  or  9000/.  when  it 
was  melted  down  last  November,  was  brought  together  in  the 
bowels  of  the  earth,  perhaps  ages  and  ages  ago,  by  some  such 
power  as  this.  And  there  is  also  another  beautiful  result  depen¬ 
dent  upon  chemical  affinity  in  that  fine  lead-tree,  the  lead  grow¬ 
ing  and  growing  by  virtue  of  this  power.  The  lead  and  the  zinc 
are  combined  together  in  a  little  voltaic  arrangement,  in  a  manner 
far  more  important  than  the  powerful  one  you  see  here,  because  in 
nature  these  minute  actions  are  going  on  for  ever,  and  are  of 
great  and  wonderful  importance  in  the  precipitation  of  metals 
and  formation  of  mineral  veins,  and  so  forth.  These  actions 
are  not  for  a  limited  time,  like  my  battery  hex-e,  but  they  act 
for  ever  in  small  degrees,  accumulating  more  and  more  of  the 
results. 

I  have  here  given  you  all  the  illustrations  that  time  will  per¬ 
mit  me  to  show  you  of  chemical  affinity  producing  electricity, 
and  electricity  again  becoming  chemical  affinity.  Let  that  suffice 
for  the  present ;  and  let  us  now  go  a  little  deeper  into  the  subject 
of  this  chemical  force,  or  this  electricity — which  shall  I  name 
first — the  one  producing  the  other  in  a  variety  of  ways.  These 
fox’ces  are  also  wonderful  in  their  power  of  producing  another 
of  the  forces  we  have  been  considering,  namely,  that  of  mag¬ 
netism,  and  you  know  that  it  is  only  of  late  years,  and  long 
since  I  was  born,  that  the  discoveiy  of  the  relations  of  these  two 
forces  of  electricity  and  chemical  affinity  to  produce  magnetism 
have  become  known.  Philosophers  had  been  suspecting  this 
affinity  for  a  long  time,  and  had  long  had  great  hopes  of  success 
—  for  in  the  pursuit  of  science  we  first  start  with  hopes  and  ex¬ 
pectations  ;  these  we  realise  and  establish  never  again  to  be  lost, 
and  upon  them  we  found  new  expectations  of  further  discoveries, 
and  so  go  on  pursuing,  realising,  establishing,  and  founding  new 
hopes  again  and  again. 

Now  observe  this:  here  is  a  piece  of  wire  which  I  am  about  to 
make  into  a  bridge  of  force,  that  is  to  say,  a  communicator  be¬ 
tween  the  two  ends  of  the  batteiy.  It  is  copper  wire  only,  and  is 
therefore  not  magnetic  of  itself.  We  will  examine  this  wire 
with  our  magnetic  needle  {fig.  8.),  and  though  connected  with 
one  extreme  end  of  the  battery,  you  see  that  before  the  circuit 
is  completed  it  has  no  power  over  the  magnet.  But  observe 
it  when  I  make  contact ;  watch  the  needle,  see  how  it  is  swung 
round,  and  notice  how  indifferent  it  becomes  if  I  break  contact 
again ;  so  you  see  we  have  this  wire  evidently  affecting  the 
magnetic  needle  under  these  circuixxstances.  Let  me  show  you 
that  a  little  more  strongly.  I  have  here  a  quantity  of  wire 
which  has  been  wound  into  a  spiral,  and  this  will  affect  the 
magnetic  needle  in  a  very  curious  manner,  because,  owing  to 


its  shape,  it  will  act  veiy  like  a  real  magnet.  The  copper  spiral 
has  no  power  over  that  magnetic  needle  at  present,  but  if  I 


Fig.  8. 


cause  the  electric  current  to  circulate  through  it,  by  bringing 
the  two  ends  of  the  battery  in  contact  with  the  ends  of  the 
wire  which  forms  the  spiral,  what  will  happen  ?  Why  one  end 
of  the  needle  is  most  powerfully  drawn  to  it ;  and  if  I  take  the 
other  end  of  the  needle  it  is  repelled ;  so  you  see  I  have  produced 
exactly  the  same  phenomena  as  I  had  with  the  bar  magnet, — 
one  end  attracting  and  the  other  repelling.  Is  not  this  then 
curious  to  see  that  we  can  construct  a  magnet  of  copper  ? 
Furthermore,  if  I  take  an  iron  bar,  and  put  it  inside  the  coil,  so 
long  as  there  is  no  electric  cmrent  circulating  l'ound,  it  has  no 
attraction, — as  you  will  observe  if  I  bring  a  little  iron  filings 
or  nails  near  the  iron.  But  now  if  I  make  contact  with  the 
battery  they  are  atti'acted  at  once.  It  becomes  at  once  a  powerful 
magnet,  so  much  so  that  I  should  not  wonder  if  these  magnetic 
needles  on  diffei*ent  parts  of  the  table  pointed  to  it.  And  I  will 
show  you  by  another  experiment  what  an  attraction  it  has. 
This  piece  and  that  piece  of  iron  and  many  other  pieces  are  now 
sti’ongly  attracted  (fig.  9.),  but  as  soon  as  I  break  contact  the 


Fig.  9. 


power  is  all  gone  and  they  fall.  What  then  can  be  a  better  or  a 
stronger  proof  than  this  of  the  relation  of  the  powers  of  mag¬ 
netism  and  electricity?  Again  here  is  a  little  piece  of  iron 
which  is  not  yet  magnetised.  It  will  not  at  present  take  up  any 
one  of  these  nails ;  but  I  will  take  a  piece  of  wire  and  coil  it 
round  the  iron  (the  wire  being  covered  with  cotton  in  every  part 

so  that  it  does  not  touch  the 
Fig.  10.  iron),  so  that  the  current  must 

go  round  in  this  spiral  coil ;  I 
am  in  fact  preparing  an  electro¬ 
magnet  (we  are  obliged  to  use 
such  terms  to  express  our 
meaning,  because  it  is  a  mag¬ 
net  made  by  electricity,  — 
because  we  produce  by  the 
force  of  electricity  a  magnet 
of  far  gx-eater  power  than  a  per¬ 
manent  steel  one).  It  is  now 
completed  and  I  will  repeat 
the  experiment  which  you 
saw  the  other  day,  of  build¬ 
ing  up  a  bridge  of  iron  nails ; 
the  contact  is  now  made  and 
the  current  is  going  through  ; 
it  is  now  a  powerful  magnet ; 
here  are  the  iron  nails  which 
we  had  the  other  day,  and 
now  I  have  brought  this 
magnet  ;near  them  they  are  clinging  so  hard  that  I  can  scarcely 
move  them  with  my  hand,  (fig.  10.)  But  when  the  contact  is 


Fig.  7, 
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broken,  see  how  they  fall.  What  can  show  you  better  than  such 
an  experiment  as  this  the  magnetic  attraction  with  which 
we  have  endowed  these  portions  of  iron  ?  Here  again  is  a  fine 
illustration  of  this  strong  power  of  magnetism.  It  is  a  magnet 
of  the  same  sort  as  the  one  you  have  just  seen.  I  am  about  to 
make  the  current  of  electricity  pass  through  the  wires  which  are 
round  this  iron  for  the  purpose  of  showing  you  what  powerful 
effects  we  get.  Here  are  the  poles  of  the  magnet ;  and  let  us 
place  on  one  of  them  this  long  bar  of  iron.  You  see  as  soon  as 
contact  is  made  how  it  rises  in  position  {fig.  11.) ;  and  if  I  take 


Fig.  11. 


such  a  piece  as  this  cylinder,  and  place  it  on,  woe  be  to  me  if  I 
get  my  finger  between ;  I  can  roll  it  over,  but  if  I  try  to  pull  it 
off,  I  might  lift  up  the  whole  magnet,  but  I  have  no  power  to 
overcome  the  magnetic  power  which  is  here  evident.  I  might 
give  you  an  infinity  of  illustrations  of  this  high  magnetic  power. 
There  is  that  long  bar  of  iron  held  out,  and  I  have  no  doubt  if  I 
were  to  examine  the  other  end  I  should  find  that  it  was  a  magnet. 
See  what  power  it  must  have  to  support  not  only  these  nails  but 
all  these  lumps  of  iron  hanging  on  to  the  end.  What  then  can 
surpass  these  evidences  of  the  change  of  chemical  force  into  elec¬ 
tricity,  and  electricity  into  magnetism?  I  might  show  you 
many  other  experiments  whereby  I  could  obtain  electricity  and 
chemical  action,  heat  and  light  from  a  magnet,  but  what  more 
need  I  show  you  to  prove  the  universal  correlation  of  the  physical 
forces  of  matter,  and  their  mut  ual  conversion  one  into  another  ? 

And  now  let  us  give  place  as  juveniles  to  the  respect  we  owe  to 
our  elders ;  and  for  a  time  let  me  address  myself  to  those  of  our 
seniors  who  have  honoured  me  with  their  presence  during  these 
lectures.  I  wish  to  claim  this  moment  for  the  purpose  of  tender¬ 
ing  our  thanks  to  them,  and  my  thanks  to  you  all  for  the  way  in 
which  you  have  borne  the  inconvenience  that  I  at  first  subjected 
you  to.  I  hope  that  the  insight  which  you  have  here  gained 
into  some  of  the  laws  by  which  the  universe  is  governed,  may 
be  the  occasion  of  some  amongst  you  turning  your  attention  to 
these  subjects;  for  what  study  is  there  more  fitted  to  the  mind  of 
man  than  that  of  the  physical  sciences?  And  what  is  there 
more  capable  of  giving  him  an  insight  into  the  actions  of  those 
laws,  a  knowledge  of  which  gives  interest  to  the  most  trifling 
phenomenon  of  nature,  [and  makes  the  observing  student  find 

“ -  tongues  in  trees,  books  in  the  running  brooks. 

Sermons  in  stones,  and  good  in  everything.” 


HANOVER  SQUARE  ROOMS  —  Feb.  13.  i860. 

Chemical  Properties  of  Milk. 

On  Monday  Evening,  Feb.  13,  a  small  party  of  ladies  and 
gentlemen  (the  latter  mostly  medical  men)  attended  at  the 
Hanover-Square  Rooms,  to  hear  a  paper  read  On  the  Com¬ 
parative  Chemical  Properties  of  Human  and  Animal  Milks 
considered  in  relation  to  some  Physiological  Facts.  Unfortu¬ 
nately  the  paper  offered  but  little  which  could  come  within 
the  province  of  an  exclusively  chemical  journal,  and  there¬ 
fore  calls  for  no  extended  notice  from  us. 

The  object  of  the  authoress  (a  benevolent  lady,  who  has 
devoted  a  great  deal  of  attention  to  the  subject)  was  to  show 
that  when  children  are  brought  up  by  hand,  animal  milks 


form  but  imperfect  substitutes  for  the  natural  aliment.  Cow’s 
milk  alone  did  not  contain  enough  of  the  combustible  or  heat 
giving  elements,  more  of  which  was  needed  by  weak  infants 
who  had  not  the  advantage  of  the  warmth  obtained  by  lying 
at  the  breast.  She  therefore  recommended  the  addition  of 
one  sixth  or  one  eighth  of  vegetable  food  to  the  cow’s  milk. 
W ell  cooked  bread  food  or  baked  flour  might  be  made  proper, 
but  if  carelessly  prepared  it  was  very  prejudicial.  In  the 
Paris  hospitals  when  the  sick  infants  were  withdrawn  from 
the  breast  and  fed  upon  arrowroot  or  rice  they  almost  all 
died ;  and  upon  examination  their  intestines  were  found  lined 
with  undigested  starch.  It  was  particularly  important  that 
infants’  food  should  be  well  cooked.  The  great  object  of 
the  paper,  however,  was  to  insist  that  nothing  could  be 
found  which  would  perfectly  replace  the  mother’s  milk.  In 
all  milks,  the  authoress  stated,  there  exists  an  essence, 
quality,  or  property  —  beyond  the  power  of  analytical  che¬ 
mistry  to  separate  or  distinguish,  but  no  less  certainly  pre¬ 
sent — which  gives  to  each  a  distinctive  characteristic,  and 
fits  it  only  for  the  nourishment  of  its  kind.  Even  the  milk 
of  individuals  differed  in  some  subtle  ingredient,  as  is  shown 
by  the  instinctive  aversion  which  infants  sometimes  show  to 
particular  nurses,  whose  breasts  they  absolutely  refuse  to  take. 

Dr.  Druitt  (who  occupied  the  chair)  afterwards  addressed 
the  meeting  on  the  importance  of  the  subject,  and  the 
Suterintendant  Registrar  of  Marylebone  read  some 
statistics  showing  the  enormous  mortality  of  children  under 
four  years  of  age,  24.  per  cent,  of  the  whole  number  dying  in 
the  first  year.  Many  of  the  deaths  were  directly  ascribed  to 
the  want  of  breast  milk  and  improper  food,  and  no  doubt  a 
very  large  proportion  of  the  rest  might  be  traceable  to  the 
same  cause.  The  deaths  of  illegitimate  children  in  their 
first  year  he  showed  was  double  that  of  other  infants.  They 
were  generally  put  out  to  nurse  with  old  women,  who  fed 
them  upon  ordinary  oatmeal. 

Dr.  Routh  said  he  did  not  concur  in  all  that  was  stated 
in  the  paper.  Nature  intended  infants  to  live  entirely  on 
animal  food  —  even  the  young  of  graminivorous  animals 
were  for  a  time,  until  the  teeth  were  developed,  nourished  on 
an  exclusively  animal  diet.  The  offspring  of  birds  were 
at  first  fed  with  larvse  and  other  animal  matters  collected 
by  the  mother.  He  believed  that  much  of  the  excessive 
mortality  was  caused  by  vegetable  food.  Bread  food  he 
considered  especially  bad  —  opium  was  as  innocent,  and  was 
less  troublesome.  The  effect  of  alum,  which  nearly  all  bread 
contains,  is  to  fix  phosphoric  acid  in  a  perfectly  insoluble 
form,  and  thus  to  deprive  the  infant  of  an  ingredient  essential 
for  its  nourishment.  Another  objection  to  the  use  of  vege¬ 
table  food,  was  the  absence  of  chloride  of  potassium,  a  salt 
which  was  absolutely  required  for  the  progress  of  the  cell- 
growth.  When  teeth  are  formed  vegetable  food  may  be 
used  with  advantage.  Before  starch  can  become  nutritious 
it  must  be  converted  into  sugar,  and  infants  at  an  early  age 
have  no  salivary  glands  to  supply  the  ferment  necessary  to 
effect  the  conversion.  Cows  and  goats  fed  exclusively  upon 
beet  root,  the  doctor  said,  produced  milk  exactly  like  the 
human  secretion,  and  he  recommended  that  experiments  on 
infantine  nutrition  should  be  tried  at  the  Foundling  Hospital. 

Mr.  Harry  Lobb  said  he  had  introduced  a  short  time  ago 
a  perfect  milk,  which  was  prepared  as  follows  :  —  dissolve  a 
teaspoonful  of  sugar  of  milk  in  two  ounces  of  boiling  water, 
and  then  add  one  ounce  of  cow’s  milk,  with  a  teaspoonful  of 
cream.  Thinking  that  after  the  publication  of  this  paper  a 
great  demand  for  sugar  of  milk  would  arise,  he  ordered  a  ton 
of  the  substance  from  Switzerland ;  but  only  two  medical 
men  had  recommended  his  milk,  and  although  he  had  sold  a 
little  to  the  homoeopaths,  the  greater  part  of  his  sugar  of  milk 
remained  on  his  hands ! ! 

Mr.  Ballard  and  Dr.  Druitt  afterwards  addressed  the 
meeting  —  but  their  observations  were  entirely  medical.  A 
vote  of  thanks  to  the  lady  was  passed  accompanied  by  a 
request  that  she  would  publish  the  paper  which  had  been  read. 
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NOTICES  OP  BOOKS, 


PATENTS,  &c. 


Improvements  in  obtaining  or  extracting  Quinine  and  the  Prin¬ 
cipal  Organic  Alkalies.  (A  communication.)  W.  Clark. 


Stories  of  Inventors  and  Discoverers  in  Science  and  the  Useful 

Arts.  A  Book  for  Old  and  Young ,  by  John  Timbs,  F.S.A. 

London.  1859. 

There  is  nothing  to  criticise  in  a  book  of  this  kind.  Usually 
happy  in  the  selection  of  a  subject,  Mr.  Timbs  always  writes 
a  readable  and  instructive  book  on  every  matter  which  he 
takes  in  hand.  The  present  volume  is  no  exception  to  this 
rule.  It  contains  sixty  stories  of  inventors  from  Archimedes 
to  Brunei,  and  includes  a  notice  of  most  of  the  discoveries  in 
science  and  the  useful  arts  down  to  the  invention  of  the 
electric  telegraph.  We  might  fill  a  number  of  our  paper 
with  interesting  extracts,  hut  can  only  find  room  for  one  or 
two.  No  doubt  our  readers  would  like  to  know  something 
of  the  history  of  Prince  Rupert’s  drops  (as  they  are  called), 
which  Dr.  Faraday  exhibited  at  his  lecture  on  “  Cohesion.” 
(See  page  67  Chemical  News.) 

“These  philosophical  toys  take  their  English  name  from  hav¬ 
ing  been  first  made  known  in  England  Prince  Rupert,  and  not 
from  his  having  invented  them  as  commonly  supposed.  The 
drops  were  first  brought  to  England  in  1660,  and  in  the  proceed¬ 
ings  of  the  Royal  Society  occurs  this  entry : 

“  ‘  Aug.  14.  Sir  Robert  Moray  brought  in  glass  drops,  an  ac¬ 
count  of  which  was  ordered  to  be  registered.’ 

“Accordingly,  the  first  volume  of  the  register  book  contains  a 
very  long  account  of  them  and  their  manufacture.  They  were  so 
well  known  when  Hudibras  was  written  as  to  be  used  by  Butler 
in  popular  illustration.  In  part  ii.  canto  2  we  have : 

“  *  Honour  is  like  that  glassy  bubble 
That  finds  philosophers  such  trouble : 

Whose  least  part  crack’d,  the  whole  does  fly, 

And  wits  are  cracked  to  find  out  why.’ 

“  M.  Rohalt  in  his  Physics  calls  the  drop  a  kind  of  miracle  in 
nature,  and  says : 

“  ‘  Ed.  Clark  lately  discovered  and  brought  it  hither  from  Hol¬ 
land,  and  which  has  travelled  through  all  the  universities  in 
Europe,  where  it  has  raised  the  greatest  curiosity,  and  confounded 
the  reason  of  the  greatest  part  of  the  philosophers.’  ” 

The  drops  have  long  since  ceased  to  puzzle  the  philoso¬ 
phers,  but  they  remain  as  great  curiosities  as  ever. 

We  have  seen  the  engineers  and  philosophers  at  fault  with 
regard  to  steam  navigation  and  railroads,  and  it  seems  they 
were  no  less  mistaken  in  their  opinion  about  the  practica¬ 
bility  of  safely  lighting  the  streets  with  gas.  Soon  after  the 
establishment  of  the  National  Light  and  Heat  Company  in 
1810,  an  extensive  explosion  took  place  on  their  premises  in 
the  Horseferry  Road,  and  a  committee  of  the  Royal  Society 
was,  at  the  request  of  government,  appointed  to  investigate 
the  matter. 

“  They  met  several  times  at  the  gas  works  to  examine  the  ap¬ 
paratus,  and  made  a  very  elaborate  report,  in  which  they  stated 
as  their  opinion,  that  if  gas  lighting  was  to  become  prevalent,  the 
works  ought  to  be  placed  at  a  considerable  distance  from  all 
buildings  ;  and  that  the  reservoirs  should  be  small  and  numer¬ 
ous,  and  always  separated  from  each  other  by  mounds  of  earth  or 
strong  party  walls.  This  committee  was  composed  of  Sir  Joseph 
Banks,  Sir  C.  Blagden,  Col.  Congreve,  Mr.  Lawson,  Mr.  Rennie, 
and  Dr.  Young.  In  the  company’s  application  to  Parliament, 
one  of  their  witnesses,  Mr.  Accum  the  chemist,  wras  bitterly  ridi¬ 
culed  by  Mr.  Brougham,  F.R.S. ;  and  Sir  Humphry'  Davy 
asked  if  it  were  intended  to  take  the  dome  of  St.  Paul’s  for  a  gas¬ 
ometer  !  In  short,  as  Dr.  Arnott  remarks,  *  Davy,  Wollaston,  and 
Watt,  at  first  gave  an  opinion  that  coal  gas  could  never  be  safely 
applied  to  the  purpose  of  street  lighting.’  However,  the  inven¬ 
tion  progressed,  and  in  1822  St.  James’s  Park  was  first  lighted 
with  gas.” 

The  London  companies,  we  are  informed,  have  now  2000 
miles  of  main  pipes,  and  storage  for  ten  million  cubic  feet  of 
gas.  Both  “  old  and  young  ”  will  find  much  that  will  interest 
them  in  Mr.  Timbs’s  book. 


A  decoction  of  the  bark  in  dilute  hydrochloric  or  sulphuric 
acid  is  obtained ;  an  alkali  or  alkaline  carbonate  is  then 
added  until  precipitation  ceases.  The  liquor  holding  the 
precipitate  in  suspension  is  then  boiled,  and  a  certain  quan¬ 
tity  of  solid  fatty  acids  added ;  these  acids  then  melt  and  form 
a  layer  on  the  surface  with  which  all  parts  of  the  liquid 
under  the  influence  of  ebullition  come  in  contact  succes¬ 
sively,  and  the  quinine  being  dissolved  in  the  water  combines 
with  the  fatty  acids  and  forms  with  it  a  perfectly  insoluble 
soap.  After  a  certain  time  the  precipitate  becomes  of  a 
blackish  colour.  The  liquor  is  then  allowed  to  cool,  when  the 
fatty  acids  become  solidified  on  the  surface,  and  are  removed 
in  the  form  of  a  cake  and  then  boiled  with  distilled  water  for 
removing  any  impurities  with  which  it  may  be  mechanically 
combined.  This  is  continued  until  the  fatty  matter  yields 
nothing  more  to  the  pure  water ;  it  is  then  boiled  in  water 
acidulated  with  sulphuric  acid,  and  the  excess  of  acids  sub¬ 
sequently  saturated  by  an  alkali.  Some  dark  matters  will  be 
precipitated,  and  after  filtration  a  crystallised  block  of  sul¬ 
phate  of  quinine  will  be  obtained  by  cooling,  which  block 
may  be  purified  as  usual. 


COBEESPONDENCE. 


Poison  Labels. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  As  the  necessity  for  the  sale  of  many  poisonous  sub¬ 
stances  is  I  think  admitted  by  all  who  are  familiar  with  the 
requirements  of  the  public,  it  is  desirable,  as  much  as  possible, 
to  make  them  fully  aware  of  the  risk  that  attends  their  sale ; 
with  that  end  in  view,  I  have  had  the  subjoined  label  printed, 
and  attach  it  to  every  packet  of  poison  sold,  such  as  oxalic 
acid,  red  and  white  precipitates,  &c. 


CAUTION ! !  ! 

As  the  sale  of  all  Poisonous  Substances  is 
attended  with  great  risk,  it  is  earnestly  requested 
that  this  preparation  may  be  kept  away  from 
Children,  and  not  placed  where  Food,  &c.  is  de¬ 
posited.  - will  always  supply  a  label  with 

the  word  “poison”  on  it  to  affix  to  bottles,  & c. 

I  venture  to  send  this  to  you,  that  if  there  is  any  novelty 
in  the  idea,  it  may  be  at  the  service  of  others  who  will  be 
able  to  improve  upon  it. 

X. 


Chemical  Notices  from  Foreign  Sources . 

1.  mineral  chemistry. 

Oxides  of  Ceriums,  and  41a©  'Sfellow  ami  ISe«I 
gaalplaates. — Cerium,  according  to  Rammelsberg ’,  may  be 
obtained  from  lanthanum  and  didymium  perfectly  pure  by 
the  process  of  M.  Hermann,  which  consists  in  precipitating 
the  subsulphate  of  ceroso-ceric  oxide  by  means  of  water. 

The  protoxide  of  cerium ,  CeO,  is  obtained  by  heating  the 
carbonate  or  oxalate  in  a  current  of  pure  hydrogen.  It  is  a 
bluish-grey  powder,  which,  exposed  to  air,  becomes  ceroso- 
ceric  oxide,  and  takes  a  yellow  colour  :  its  hydrate  is  white. 

Ceroso-ceric  oxide,  Ce0.Ce203,  is  procured  by  calcining 
in  the  air  either  the  carbonate,  oxalate,  or  cerous  nitrate.  It 
is  yellowish-white,  with  a  slightly  red  tint,  becoming  yellow 
for  a  time  when  heated,  and  only  dissolves  in  concentrated 
sulphuric  acid,  forming  an  orange  coloured  liquid.  Hydri* 
gen  reduces  it  to  cerous  oxide.  Neither  calcination  ii 

1  Journal  fiir  Praktische  Chemie,  Bd.  lxxii.  8 .[67,  1859. 
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oxygen  nor  fusion  with  nitre  will  oxidise  it  further.  Its 
hydrate  contains  3  atoms  of  water,  and  is  formed  when  chlo¬ 
rine  is  passed  into  a  solution  of  potash,  holding  in  solution 
the  hydrate  of  cerous  oxide. 

From  the  orange  coloured  solution  of  ceroso-ceric  oxide 
in  sulphuric  acid  the  following  salts  may  be  obtained : 

The  brown-red  or  orange  sidphate  (a),  crystallised  in  hexa¬ 
gonal  prisms,  which  contains  3(Ce0.S03)  +  Ce2033803 
+  18  HO.  This  salt  is  decomposed  by  water,  separating 
into  a  sulphur-yellow  basic  salt,  and  giving  with  potash  a 
greyish-red  precipitate,  which  contains  3CeO  4  Ce203,  which 
becomes  yellow  in  the  air,  changing  into  CeO.Ce203,  and 
attracting  a  small  quantity  of  carbonic  acid. 

A  yellow  sulphate  ( b )  irregularly  crystallised,  which  con¬ 
tains  Ce0.S03+  Ce203.3S03+  8aq.  With  water  it  behaves 
like  salt  (a). 

The  basic  ceroso-ceric  sulphate,  formed  by  the  action  of 
water  on  the  preceding  salts,  constitutes  a  clear  yellow  pre¬ 
cipitate,  whose  composition  may  be  represented  by  the 
formula 

2  (CeO.SOs)  +  2  (Ce2  O3)  S03  +  6  aq. 

Calcined  at  a  bright  red  heat  all  these  sulphates  leave  ceroso- 
ceric  oxide.  When  solutions  of  the  red-brown  ceroso-ceric 
sulphate  (a)  and  sulphate  of  potash  are  mixed  a  yellow  pre¬ 
cipitate  is  formed,  constituting  a  mixture  of  double  salts. 

With  sulphate  of  ammonia  a  crystalline  granular  precipi¬ 
tate  is  formed,  but  at  the  same  time  beautiful  orange  crys¬ 
tals  may  be  obtained,  whose  composition  answers  to  the 
formula 

9  (NH4O.SO3)  +  [CeO.SOs  +  2  (Ce203  3  SO3)]  +  12  aq. 

Calcined,  these  double  ammoniacal  salts  leave  ceroso-ceric 
oxide. 

The  mean  of  four  analyses  of  cerite  gave  as  the  compo¬ 
sition  : 


Silica  •••••• 

.  19M8 

Oxygen. 

9-96 

\ 

Protoxide  of  cerium 

•  64’55' 

Oxides  of  lanthanum  and  didymium 

.  7’28 

Lime  •••••• 

.  i'35 

Protoxide  of  iron  .... 

•  i'S4- 

) 

Water . 

.  571 

5'°9 

99.61 


These  proportions  are  very  nearly  expressed  by  the 
formula 

CeOn  2 

LaO.DiO  Si02  +  aq. 

CaO.FeCU 

On  tlie  Isomorphism  of  the  Oxicles  of  Tin,  Silica, 
and  Zirtoiiia. — After  the  last  experiments  of  Marignac, 
who  has  proved  the  isomorphism  of  the  fluostannates  and 
fluosilicates,  it  seems  certain  that  the  correct  formula  for 
silica  is  Si02.  It  appears  probable  also  that  zirconia  is 
constituted  in  a  similar  manner,  and  may  be  represented  by 
the  formula  Zr02.  This  has  led  M.  G.  Rose2  to  regard  zir¬ 
conium  as  a  combination  of  two  isomorphous  substances, 
zirconic  acid,  Zr02,  and  silicic  acid,  Si02,  capable  of  crys¬ 
tallising  separately  in  the  right  prismatic  type  with  square 
base.  Oxide  of  tin  closely  approaching  by  its  form  and 
angles,  M.  G.  Rose  concludes  that  the  oxides  of  tin,  silica, 
and  zirconium  are  isomorphous. 

II.  ORGANIC  CHEMISTRY. 

Product!!)  of  the  Oxidation  of  JLcgrtmiine. — From 
legumine  extractecrfrom  lentils  and  submitted  to  the  action 
of  bichromate  of  potash  and  diluted  sulphuric  acid,  Froehde3 
has  obtained  by  distillation  an  acid  liquid  having  the  odour 
of  hydrocyanic  acid,  which  does  not  give  with  the  salts  of 
silver  the  characteristic  reaction  of  aldehydes.  This  liquid 
contains  a  trace  of  formic  acid.  By  distilling  it  again  there 
may  be  separated  one  portion  having  an  etherial  aromatic 
odour,  and  another  portion  having  a  strong  acid  reaction. 


From  this  last,  by  proper  treatment,  may  be  obtained  ben¬ 
zoic,  valerianic,  butyric,  acetic,  propionic,  caproic,  and  per¬ 
haps  caprylic  acids. 

Oxalantine,  a  new  derivative  of  Uric  Acid.  — It 

is  known  that  alloxan  and  parabanic  acid  have  some  analo¬ 
gous  properties.  In  contact  with  alkalies  both  fix  two  atoms 
of  water,  and  are  converted  into  acids  : 

C8 II2  N2  Os  +  2  HO  =  C8  H4  N2  Ol0 

' - v - J  1 — - v - ) 

Alloxan.  Alloxanic  acid. 

Ce  H2  Na  06  +  2  HO  =  C6  II4  N2  Os 

' - v - 1  ' - „ - 

Parabanic  acid.  Oxaluric  acid. 

When  boiled  with  alkalies  they  fix  four  atoms  of  water  and 
break  up,  one  into  urea  and  mesoxalic  acid,  the  other  into 
urea  and  oxalic  acid  : 


C8  IJ2  N2  Og  +  4 

W- - v - J 

Alloxan. 


ho  =  c2h4n2o2  = 

U - v - 1 

Urea. 


„  c6  H2  O10 

' - V - > 

Mesoxalic  acid. 


C6  H2  N2  06  +  4  HO  =  C2  Hi  N2  O2  =  C4  H2  Os 

- -y* - — ^  - - -y - L-  ■— ^ 

Parabanic  acid.  Urea.  Oxalic  acid. 


On  the  other  hand,  by  the  action  of  reducing  agents  on 
alloxan,  alloxantine  is  formed.  The  corresponding  term 
also  exists  in  the  parabanic  acid  series.  It  is  a  new  body,  to 
which  the  name  oxalantine  has  been  given. 

2C8H2N3  08  +  2H  =  C16H4N40I4  +  SH0 

- '-y-  ■  — J  -y- - 

Alloxan.  Alloxantine. 

2  c6  h2  n2  06  +  2  h  =  c12  h4  n4  O10  +  2  HO 

' - y, - J  l - - - V - 1 

Parabanic  acid.  Oxalantine. 

Sulphuretted  hydrogen  does  not  act  on  parabanic  acid  ;  but 
if  dilute  hydrochloric  acid  and  a  little  zinc  are  added  to 
parabanic  acid,  hydrogen  is  slowly  disengaged,  and  there  is 
formed  a  white  crystalline  powder,  which  is  a  compound  of 
oxalantine  with  oxide  of  zinc.  This  powder  is  washed  with 
water  and  decomposed  by  sulphuretted  hydrogen.  The 
solution  properly  concentrated  furnishes  oxalantine  in  the 
form  of  a  crystalline  crust.  It  is  but  slightly  soluble  in 
water,  and  is  almost  insoluble  in  alcohol  and  ether.  The 
aqueous  solution  is  slightly  acid.  Heated  with  oxide  of 
mercury  or  nitrate  of  silver  it  remains  perfectly  transparent; 
but  when  ammonia  is  added,  reduction  immediately  takes 
place.  Heated  with  moderately  strong  nitric  acid  or  with 
peroxide  of  lead  oxalantine  undergoes  no  oxidation.  Its 
composition  is  expressed  by  the  formula  C12H4N4O10  +  2HO, 
in  which  we  admit  two  equivalents  of  water  of  crystallisa¬ 
tion  ;  but  this  water  cannot  be  got  rid  of  by  heat  without 
altogether  decomposing  the  body. 

Oxalantine  dissolves  easily  in  caustic  and  carbonated 
alkalies,  in  the  latter  with  effervescence.  By  evaporating 
these  solutions  the  author4  thinks  he  has  obtained  oxalu- 
rates,  but  he  has  not  established  the  point  with  certainty. 

III.  CHEMICAL  ANALYSIS. 

lew  Method  ©f  detecting"  Citric  Acid  in  the 
Way. — Professor  W.  Stein5  gives  a  method  for  de¬ 
tecting  nitric  acid  in  the  dry  way  when  combined  with  bases. 
When  heated  the  nitrates  of  potash  and  soda  give  off  oxygen, 
and  form  fixed  nitrites.  The  nitrates  of  baryta,  strontia, 
and  lime,  together  with  those  of  magnesia,  alumina,  and  the 
heavy  metals,  when  heated  give  up  the  nitric  acid,  which  is 
split  into  oxygen  and  nitrous  acid.  As  however  we  do  not 
always  know  with  what  base  the  acid  may  be  combined,  the 
author  recommends  the  following  mode  of  testing.  He  heats 
the  substance  in  a  test  tube  either  with  bisulphate  of  potash 
or  oxide  of  lead,  placing  in  the  upper  end  of  the  tube  a  strip 
of  filtering  paper  moistened  with  a  slightly  acid  solution  of 
pure  sulphate  of  iron.  If  the  nitrates  are  present  only  in  so 
small  a  quantity  that  the  nitrous  vapour  is  not  itself  percep¬ 
tible,  the  paper  becomes  of  a  yellowish-brown  colour.  In 
this  way  the  author  discovered  the  2000th  part  of  nitric  acid 


2  P  oggendorff’’ s  Annalen  der  Physic  und  Chemie,  Bd.cvii.  8.  602. 

3  Journal  fur  Praktischc  Chemie,  Bd.  lvii.  s.  290. 


*  M.  H.  Limpricht,  Ann.  der  Chan,  und,  Pharm.  cxi.  p.  19J. 
8  Poly  tech.  Centralblatt,  p.1624, 1859. 
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in  a  mixture,  which  by  the  usual  moist  way  would  have  been 
impossible.  The  process  is  particularly  applicable  for  the 
detection  of  nitric  acid  in  spring  waters.  In  applying  the 
test  it  is  necessary  to  guard  against  heating  the  paper.  In 
the  presence  of  chlorides  the  employment  of  bisulphate  of 
potash  is  objectionable,  because  the  liberated  chlorine  colours 
the  paper  by  forming  chloride  of  iron.  The  presence  of 
protoxide  of  iron  or  much  organic  matter  in  the  substance 
also  interferes  with  the  bisulphate  of  potash  test. 

Estimation  of  Free  Citric  Acid. —  SchafFgotsch 6 
points  out  that  free  nitric  acid  may  be  estimated  in  the  form 
of  nitrate  of  ammonia,  a  salt  of  perfectly  constant  compo¬ 
sition,  which  can  be  easily  weighed  in  a  covered  crucible  after 
being  dried  at  2400  F. 

!§ei»araf  iosa  of  tlie  Sulpliates  of  Lead  a. ml  JBa- 
ryta. — Hyposulphite  of  soda  dissolves  sulphate  of  lead,  and 
may  be  used  to  separate  this  salt  from  the  sulphate  of  baryta. 
To  effect  this  separation  a  concentrated  solution  of  the  hypo¬ 
sulphite  must  be  added  to  the  mixture  of  the  two  salts,  and 
the  whole  gently  warmed,  taking  care  that  the  temperature 
does  not  exceed  68° ;  at  a  higher  temperature  sulphite  of 
lead  is  formed,  which  is  insoluble  in  the  hyposulphite. 

The  residue  of  sulphate  of  baryta  is  carefully  washed  and 
weighed ;  to  control  the  results  the  lead  in  the  hyposulphite 
may  be  estimated. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Water-purifying1  E*ateiit§.  —  Sir,  —  While  I  have  no 
desire  to  continue  any  controversy  with  your  correspondent  M  r 
John  Horsley,  of  whom  I  know  nothing,  I  trust,  notwithstand¬ 
ing  your  editorial  note  of  last  Aveek,  that  you  will  afford  me 
room  to  saj1-,  that  even  fwere  the  peroxide  of  manganese  men¬ 
tioned,  as  he  says  it  is,  “  in  book  after  book,”  in  connection  with 
the  purification  of  water,  yet  that  fact  would  not  in  the  slightest 
degree  invalidate  my  patent  of  1857.  At  the  same  time  it  seems 
someAvhat  odd  that  the  correspondent  who  told -your  readers  a 
Aveek  or  two  back  that  he  had  “  found  the  peroxide  of  manganese 
to  be  a  most  iirvaluable  agent,  not  only  in  decolorising,  but 
deodorising  Avater,”  should  noAV,  on  finding  himself  anticipated, 
inform  the  same  readers,  that  the  fact  is  to  be  “  found  in  book 
after  book.” 

What  other  could  have  been  his  object  in  thus  gratuitously 
informing  chemical  readers  of  Avhat  he  had  “  found,”  if  it  were 
not  to  leave  them  to  infer  the  discovery  to  be  his  oivn  ?  Certainly 
I  thought  so,  otherwise  I  should  not  have  replied  to  his  letter. 

In  scientific  literature  it  is  an  acknowledged  rule,  that  Avhen  a 
writer,  be  he  who  he  may,  says  in  connection  with  an  experi¬ 
mental  investigation  that  “  I  have  found  ”  such  and  such  to  be 
so  —  Avithout  any  other  authority  being  mentioned,  he  intends  it 
to  be  implied  that  he,  the  writer,  has  discovered  the  fact  in 
question. — Thomas  Spencer. 

A  newly  imported  Article  from  Japan.  —  Sir, — 
I  enclose  you  a  specimen  of  the  above,  which  is  now  in  the  London 
docks.  In  appearance  it  is  not  unlike  some  kinds  of  French 
isinglass,  is  soluble  in  boiling  water  to  the  extent  of  four  fifths, 
but  requires  longer  boiling,  and  a  much  larger  quantity  of  Avater 
than  ordinary  isinglass,  which  it  “was  represented  to  be.  The 
resulting  jelly  is  neither  so  bright  nor  so  firm  or  Jough  as  that 
made  from  genuine  glass,  nor  Avill  it  bear  much  Avorking  with  a 
spoon,  which  separates  interstitial  water. 

Chemical  tests  go  to  prove  that  it  is  entirely  destitute  of  that 
peculiar  principle  known  as  “  animal  gelatine  ”  upon  which  the 
commercial  value  of  isinglass  depends. 

The  incineration  test,  liOAvever,  proves  that  the  substance  in 
question  is  not  animal  matter  at  all,  but  a  preparation  of  pectin, 
or  vegetable  jelly,  analogous  to  Carrageenin,  Avhich  has  been  rolled 
out  into  a  sheet  form  and  dried :  as  such  it  may  be  useful  as  a 
diet  and  demulcent  for  invalids,  being  nicer  and  cleaner  looking 
than  carrageen  or  Irish  moss. 

Fifty  grs.  of  the  substance  yielded  four  grains  of  white  ash, 
Avhich  nearly  all  dissolved  in  distilled  Avater,  and  shoived  the 
presence  of”  chlorine,  sulphuric  acid,  lime,  and  soda.  —  John 
Horsley,  F.C.S 


6  Poggendorff’s  Annalen  der  Physic  und  Chemie,  cviii.  p.  64. 


MISCELLANEOUS. 


Medical  Stores  for  the  Wavy. — On  Tuesday  evening 
last,  Lord  C.  Hamilton  asked  the  Secretary  of  the  Admiralty 
whether  the  attention  of  the  Board  had  been  directed  to  the 
quality7  of  the  Avine  supplied  to  the  Navy  for  medical  purposes,  it 
having  been  described  as  unfit  for  the  use  of  invalids,  although 
exempt  from  duty ;  and  also  whether  he  could  give  an  assur¬ 
ance  to  the  House  that  the  drugs  supplied  to  the  NaAry  are  not 
of  an  equally  adulterated  and  deleterious  description.  Lord  C. 
Paget  said  the  drugs  Aver'e  supplied  from  Apothecaries’  Hall,  and 
Avere  necessarily  of  the  best  quality.  As  regarded  the  wine,  they 
had  not  received  complaints  from  any  of  the  ships,  but  as  the 
statement  of  the  Chancellor  of  the  Exchequer  had  produced 
some  sensation,  he  would  direct  inquiries  to  be  made  on  the 
subject. 

Treaty  witla  Trance. — In  the  treaty  just  concluded  with 
the  Emperor  of  the  French,  her  Majesty  engages  to  recommend 
to  Parliament  to  enable  her  to  abolish  the  duties  of  importation 
on  the  following  articles:  —  Sulphuric  and  all  other  mineral 
acids;  lucifers  of  every  description;  percussion  caps;  corks; 
articles  covered  Avith  copper  by  galvanic  process ;  manufactures 
of  lead,  enumerated  or  not  enumerated ;  sulphate  of  quinine  and 
salts  of  morphine. 

His  Majesty  the  Emperor  of  the  French  engages,  that  on  the 
folloAving  articles  of  British  production,  imported  from  the 
United  Kingdom  into  France,  the  duties  shall  in  no  case  exceed 
thirty  per  cent,  ad  valorem,  the  tAVO  additional  decimes  in¬ 
cluded  :  — Chemical  productions,  enumerated  or  not  enumerated ; 
extracts  of  dye  woods ;  garancine ;  common  soap  of  every  de¬ 
scription,  and  perfumed  soaps. 

YVith  respect  to  chemical  productions,  of  which  salt  is  the 
basis,  the  excise  or  inland  duties  shall  be  added  to  the  amount  of 
the  above  specified  duties.  ' 

The  Chancellor  of  the  Exchequer  also  proposes  to  make  the  fol¬ 
lowing  articles  free  of  duty :  —  Almonds ;  cassia  lignea ;  chloro¬ 
form  ;  cinnamon ;  cloves ;  cocculus  indicus ;  daguerreotype 
plates ;  extracts,  as  denominated  in  the  tariff ;  ginger ;  glass  of 
all  kinds ;  grains  (Guinea  and  of  paradise) ;  liquorice  paste, 
powder,  and  juice;  mustard;  nux  vomica;  opium;  pimento; 
quassia;  salicine;  carraAvay  seeds ;  stearine ;•  and  tallow. 

Until  the  31st  of  March  1861,  the  duty  on  corks  to  be:  — 
Ready  made,  3 d.  the  lb. ;  squared  for  rounding,  4s.  the  civt. 

Tlte  Adulteration  of  Food  Bill  passed  the  second 
reading  in  the  House  of  Commons  on  Wednesday  last. 

;i®liy«l clan’s  Cane. — An  enterprising  American  has  taken 
out  a  patent  for  the  above  article.  It  consists  in  having  the  cane 
holloAv  or  formed  of  a  tube  closed  at  its  bottom  and  having  a 
semi-tube  attached  to  the  knob  or  handle,  the  said  semi-tube 
fitting  within  the  cane  and  allowed  to  move  freely  in  and 
out  of  it,  and  forming  a  receptacle  for  vials  containing  me¬ 
dicine.  The  imrention  is  chiefly  designed  for  country  physicians 
who  are  compelled  to  carry  medicines  with  them. 

Xiquid  CMnes. — Dissolve  33  parts  of  best  glue  on  the  steam 
bath  in  a  porcelain  vessel,  in  36  parts  of  Avater.  Then  add 
gradually,  stirring  constantly,  3  parts  of  aqua  fortis,  or  enough 
to  prevent  the  glue  from  hardening  Avhen  cool.  Or  dissohre  1 
part  of  poAvdered  alum  in  120  parts  of  Avater,  add  120  parts  of 
glue,  10  of  acetic  acid  and  40  of  alcohol,  and  digest.  —  Druggist’s 
Circular. 


ANSWERS  TO  CORRESPONDENTS. 


Inops. — We  will  endeavour  to  obtain  an  authoritative  answer  to  your 
question. 

Dr.  Meyer's  communication  is  in  the  press. 

J.  B.  E. —  x  and  y  are  intended  to  represent  any  whole  number  what¬ 
ever.  In  the  formula  referred  to 

x  (NH4Cl  +  KN06)  =  (.r-y)  (NH4Cl4KN06)+y(NH4N06+KCl) 
x  may  represent  any  number  provided  y  is  a  lower  number. 

—  We  do  not  know.  2.  Piesse’s. 

Pyrometer — To  convert  centigrade  degrees  into  Fahrenheit  degrees, 
multiply  by  9,  divide  the  product  by  5,  and  add  32:  to  convert  Fahrenheit 
into  centigrade  degrees,  substr;ict  32,  multiply  by  5,  and  divide  by  9.  To 
reduce  the  degrees  of  Reaumur  to  Fahrenheit,  multiply  by  9,  and  divide 
by  4.  Such  a  plan  as  our  correspondent  suggests  is  under  consideration. 

P.  M.  Henschihoff —  W.  M.  (Manchester)  — Excelsior — B. — Phosphate 
—received.  Answers  next  week. 

Book  received. — On  the  Sewerage  of  Towns  as  it  affects  British  Agricul¬ 
ture,  by  Mr.  Alderman  Mechi. 
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Researches  on  the  Organo-metaUic  Radicals ,  by 
M.  Auguste  Cahours.1 

Certain  bodies  of  a  more  or  less  complex  nature  which 
behave  exactly  in  the  same  way  as  simple  substances, 
have  received  the  name  of  radicals.  These  bodies  have 
particularly  fixed  the  attention  of  chemists  since  the 
publication  of  Bunsen’s  work  on  Cacodyle,  and  the  re¬ 
searches  of  Frankland  on  Zinc-ethyl.  I  have  resumed 
the  study  of  these  interesting  products,  which  I  com¬ 
menced  some  years  ago  in  concert  with  M.  Riche,  and  I 
now  proceed  to  give  some  account  of  the  remarkable 
part  which  they  play  with  regard  to  oxygen,  chlorine, 
sulphur,  &c. 

One  simple  body  cannot  unite  with  others  in  all  im¬ 
aginable  proportions  :  daily  experience  in  fact  teaches  us 
that  two  bodies  can  only  form  a  very  limited  number  of 
combinations,  and  further  that  when  this  number  exceeds 
two  or  three,  they  have  in  general  but  little  stability. 
Such  is  the  case  with  the  compounds  of  chlorine  with 
oxygen. 

Among  the  various  compounds  which  two  simple 
bodies  can  form  by  their  mutual  union,  there  is  always 
one  which  possesses  more  stability  than  the  others,  and 
towards  which  these  different  products  necessarily  con¬ 
verge.  Thus  for  the  alkaline  metals  the  most  stable 
grouping  is  represented  by  the  general  formula  RX, 
while  for  the  salts  of  iron  and  its  analogues  the  form  is 
R2X3,  and  for  tin  and  titanium  RX2. 

But  the  greater  or  less  stability  of  such  a  grouping  is 
evidently  relative  only  to  particular  circumstances,  since 
every  time  that  we  place  under  determined  conditions 
the  different  compounds  a  body  is  susceptible  of  forming, 
they  will  invariably  be  brought  to  that  particular  form 
which  alone  is  possible  under  these  conditions.  Every¬ 
one  knows,  for  example,  that  of  all  the  combinations  which 
phosphorus  can  form  with  oxygen,  the  most  stable  is 
phosphoric  acid.  W e  can  under  special  influences  combine 
phosphorus  with  other  proportions  of  oxygen  5  but  these 
various  compounds  will  all,  under  the  action  of  elevated 
temperatures  converge  towards  the  grouping  P05.  As 
long  as  the  phosphorus  has  not  assimilated  the  proportion 
of  oxygen  necessary  to  form  phosphoric  acid,  we  can  add 
new  quantities,  and  further,  in  place  of  a  portion  of  this 
oxygen,  we  may  put  other  simple  bodies,  such  as 
chlorine,  sulphur,  &c.  so  as  to  produce  the  substances 
known  as  oxychloride  and  chlorosulphide  of  phosphorus, 
belonging  like  phosphoric  acid  to  the  grouping  PX5. 

When  then  we  bring  in  contact  two  simple  bodies  ca¬ 
pable  of  uniting  directly  in  well-defined  conditions,  there 
exists  for  these  bodies  a  state  of  saturation  presenting  an 
equilibrium,  which  it  is  impossible  to  go  beyond.  So 
long  as  this  state  of  equilibrium  is  not  attained  we  may 
keep  on  adding  to  the  first  body  a  new  proportion  of  the 
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second,  and  so  on  until  we  arrive  at  the  point  of  satura¬ 
tion.  But  there  are  certain  bodies  which  in  uniting 
with  others  give  rise  to  products  having  as  great  and 
sometimes  even  a  greater  tendency  to  combination  than 
the  simple  bodies  themselves.  Such  are  carbonic  oxide, 
sulphurous  acid,  &c.  which  not  only  absorb  new  quan¬ 
tities  of  oxygen  with  more  facility  than  carbon  and 
sulphur  themselves,  but  which  form  with  chlorine, 
iodine,  &c.  compounds  corresponding  with  those  which 
are  at  the  maximum  of  oxidation.  These  compounds, 
which  can  be  separated  intact  from  combinations  they 
may  have  contracted,  and  which  present  all  the  charac¬ 
ters  of  true  simple  bodies,  have  been  designated  radicals. 

Every  compound  may  be  considered  as  a  molecular 
system  in  equilibrium,  in  which  the  atoms  are  attracted 
one  towards  another  by  virtue  of  more  or  less  powerful 
affinities.  If  we  replace  one  or  more  atoms  of  one  of 
the  elements  of  the  combination,  by  an  equal  number  of 
atoms  of  another  substance,  we  obtain  new  compounds 
all  presenting  the  same  mechanical  arrangement  as  the 
primitive  product,  but  whose  state  of  equilibrium  will 
vary  according  as  the  reciprocal  attractions  of  the  bodies 
which  constitute  the  new  substance  are  stronger  or 
weaker  than  those  of  the  original  body.  It  is  thus  that 
ammonia  can  exchange  all  or  part  of  its  hydrogen  for 
chlorine,  bromine,  iodine,  carbon,  ethyl,  the  metals,  &c. 
to  form  compounds  belonging  to  the  same  system,  but 
presenting  the  most  variable  degrees  of  stability. 

Ammonia  resisting  perfectly  a  dull  red  heat,  it  is 
easily  explained  how  it  is  that  chloride  of  nitrogen  is 
decomposed  at  temperatures  much  lower  than  boiling 
water,  the  mutual  affinity  of  chlorine  and  nitrogen  being 
incomparably  weaker  than  that  which  induces  nitrogen 
to  unite  itself  with  hydrogen. 

If  we  remove  an  atom  from  a  compound  without  re¬ 
placing  it,  and  if  the  new  compound  which  results  from 
the  subtraction  presents  a  certain  stability,  it  is  able  to 
fix  anew  the  atom  eliminated,  and  so  reproduce  the  ori¬ 
ginal  body,  or  to  combine  with  any  other  simple  body 
to  form  compounds  of  the  same  type,  playing  then  the 
part  of  a  radical.  Thus,  when  ammonia  is  acted  on  by 
carbon  at  a  red  heat,  we  replace  2  atoms  of  hydrogen  by 
2  atoms  of  carbon,  and  form  hydrocyanic  acid,  a  com¬ 
pound  of  the  same  type  as  ammonia.  This  by  reacting 
on  oxide  of  mercury  gives  cyanide  of  mercury,  a  body 
presenting  the  most  perfect  analogy  with  it then,  if  we 
subtract  the  molecule  of  mercury  there  remains  the  com¬ 
pound  C2X,  which,  to  return  to  the  ammonia  type,  must 
needs  fix  different  simple  bodies,  playing  with  regard  to 
them,  sometimes  the  part  of  an  electro-positive,  and  some¬ 
times  of  an  electro-negative  element.  If  cyanogen 
simulates  completely  the  characters  of  a  simple  body, 
it  is  owing  partly  to  its  stability,  and  partly  to  its  ten¬ 
dency  to  pass  to  the  maximum  of  saturation,  by  assimi¬ 
lating  a  molecule  of  various  simple  bodies,  in  order  to 
return  to  the  ammonia  type  from  which  it  was  derived. 

When  methyl,  ethyl,  amyl,  & c.  unite  with  certain 
simple  bodies,  they  form  products  whose  affinity  for 
oxygen,  chlorine,  See,  greatly  exceeds  that  of  simple 
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bodies  for  these  substances.  Zinc,  which  only  absorbs 
atmospheric  oxygen  slowly,  and  which  does  not  act  on 
pure  water  at  the  ordinary  temperature,  effects  with 
extreme  violence  the  decomposition  of  this  liquid,  when 
it  is  united  either  with  methyl  or  ethyl,  the  molecule  of 
the  compound  dividing  itself  into  zinc,  which  unites  with 
the  oxygen,  and  into  ethyl  or  methyl  which  takes  the 
hydrogen  to  form  hydrides.  It  is  the  same  when  mag¬ 
nesium  and  aluminum  are  concerned,  and  with  still 
greater  reason  in  respect  to  the  more  electro-positive 
metals,  such  as  sodium  and  potassium. 

The  metals  more  electro-negative  than  zinc,  such  as 
tin,  lead,  mercury,  can  like  the  preceding,  unite  with  the 
alcoholic  radicals,  forming  with  them  compounds  which 
are  endowed  with  a  great  affinity  for  oxygen,  chlorine, 
&c. ;  but  these  affinities  being  weaker,  it  will  necessarily 
happen  either  that  the  term  of  saturation  being  attained, 
the  compound  behaves  like  an  inert  substance  in  regard 
to  these  bodies,  or  the  saturation  not  being  satisfied  a 
simple  union  takes  place. 

The  compounds  of  methyl  or  ethyl  with  the  metal 
separated  intact  from  their  new  combinations,  will  neces¬ 
sarily  play  the  part  of  an  elementary  substance.  The 
curious  properties  of  these  metallic  ethylides  and  methy- 
lides  which  behave  exactly  like  real  metals,  more  electro¬ 
positive  than  the  simple  metals  they  contain,  have  given 
rise  to  very  legitimate  doubts  as  to  the  simple  nature  of 
the  metals  themselves,  the  more  so  as,  up  to  the  present 
time,  science  has  not  registered  a  single  fact  which  can 
support  the  hypothesis  of  their  elementary  character. 

Methyl  or  ethyl,  when  they  unite  with  the  electro-ne¬ 
gative  bodies  which  are  placed  at  the  head  of  the  series 
of  simple  bodies  (oxygen,  chlorine,  bromine,  iodine,  &c.) 
form  very  stable  and  perfectly  neutral  compounds  •  but 
in  proportion  as  we  descend  the  scale  and  come  towards 
potassium,  which  stands  at  the  bottom,  we  obtain  com¬ 
pounds  iless  and  less  stable,  and  endowed  with  such 
strong  affinities  for  those  which  occupy  the  upper  extre¬ 
mity  that  a  decomposition  of  the  molecule  results,  with 
the  formation  of  very  simple  and  stable  products. 

Intermediately  we  obtain  compounds  endowed  with 
strong  affinities  for  oxygen,  chlorine,  iodine,  &c. ;  which 
can  enter  directly  into  combinations,  and  be  withdrawn 
from  them  intact,  thus  playing  the  part  of  true  radicals, 
unless  the  proportion  of  methyl  or  ethyl  forming’  part  of 
these  compounds  represents  the  term  of  saturation,  in 
which  case  the  new  molecule  is  inapt  to  enter  into  com¬ 
binations. 

When  a  simple  body  froms  with  various  other  simple 
bodies  compounds  whose  term  of  saturation  is  repre¬ 
sented  by  the  formula  AIR  (x  being  a  very  simple 
whole  number)  experience  shows  us  that  we  may  form 
with  this  simple  body  and  the  various  alcoholic  radicals, 
(methyl,  ethyl,  &c.)  compounds  of  different  states  of 
saturation.  As  long  as  the  number  of  molecules  of  the 
alcoholic  radical  which  enters  into  the  combination  is 
lower  than  x,  the  new  compound  formed  can  unite  with 
oxygen,  chlorine,  &c.  and  act  in  the  same  way  as  a  true 
radical.  Experience  likewise  teaches  that  in  proportion 
as  the  number  of  equivalents  of  the  alcoholic  radical 
which  unites  with  A  is  increased,  the  compound  which 
results  is  endowed  with  stronger  and  stronger  affinities 
for  oxygen,  chlorine,  iodine,  &c. ;  the  acid  or  neutral 
principles  they  were  originally  passing  on  towards  alka¬ 
linity  in  the  most  decided  manner.  Arsenic  offers  in 
this  respect  a  most  striking  and  instructive  example. 
This  body  inclines  to  form  two  principal  groupings  : 
AsX3,  and  as  As  X5,  We  are  able  then  to  form  with 
arsenic  and  methyl  five  well-defined  bodies,  the  last 
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being  incapable  of  producing  new  combinations,  because 
the  term  of  saturation  is  attained.  Now  the  experiments 
of  MM.  Bunsen,  Baeyer,  Landolt,  and  my  own,  show 
that  we  can  form  with  arsenic  and  methyl  the  four 
compounds,  AsMe,  AsMe2,  and  AsMe3,  and  AsMe,.  If 
we  place  these  various  compounds  in  the  presence  of  an 
excess  of  oxygen  so  as  to  obtain  saturated  combinations, 
we  shall  have : 

As  Me04 
As  Me203 
As  Me302 
As  Me40, 

which  form  with  water  the  following  compounds  : 

As  MeO^  2HO,  a  bibasic  acid. 

As  Me203  HO,  a  monobasic  acid. 

As  Me302,  an  indifferent  body. 

As  Me,0  HO,  a  strong  base,  comparable 

to  potash  and  soda. 

The  oxygenated  combination  which  occupies  the  su¬ 
perior  term  presents  strongly  acid  characters,  and  the 
last  possesses  so  much  alkalinity  as  to  rival  the  most 
powerful  bases. 

Nitrogen,  like  arsenic,  is  capable  of  forming  five  per¬ 
fectly  defined  groupings,  which  may  be  fonnularised  in 
the  following  way :  NX,  NX2  NX3  NX,  and  NX5.  With 
oxygen  we  can  realise  these  five  groupings,  the  most  in¬ 
teresting  of  which  is  the  term  of  saturation  N05.  If  we 
replace  in  these  compounds  a  part  of  the  oxygen  they 
contain  with  equivalent  quantities  of  chlorine,  we  obtain 
chloronitrous  and  chloronitric  acids,  whose  constitution 
perfectly  corresponds  with  the  nitrous  and  hyponitric 
acids  from  which  they  are  derived. 

Contrary  to  what  we  observe  with  oxygen,  we  are 
at  present  able  to  isolate  but  one  compound  of  nitrogen 
with  hydrogen.  This  body,  well  known  to  everybody 
under  the  name  of  ammonia,  and  whose  composition  is 
expressed  by  the  formula  NH3,  corresponds  with  the 
grouping  NX3.  This  remarkable  compound  can  exchange 
one  or  more  of  its  equivalents  of  hydrogen  for  an  equal 
number  of  elementary  molecules  or  even  of  groupings 
more  or  less  complex.  Ammonia  being  endowed  with 
basic  properties  will  produce  bases  by  these  substitutions 
if  we  replace  its  hydrogen  by  bodies  endowed  with  ana¬ 
logous  chemical  functions,  while  it  will  produce  neutral 
bodies  and  even  acids  if  we  replace  the  hydrogen  by 
bodies  whose  chemical  properties  are  opposed  to  it. 
When,  for  example,  the  body  which  is  substituted  for 
hydrogen  is  methyl,  ethyl,  amyl,  phenyl,  &c.  we  obtain 
bodies  which  present  not  only  the  most  complete  paral¬ 
lelism  of  composition,  but  whose  chemical  characters 
so  resemble  those  of  ammonia,  that  the  history  of  these 
compounds  may  be  deduced  from  that  of  ammonia  itself. 
We  may  easily  imagine  the  chemical  functions  of  the 
carbides  of  hydrogen  greatly  resembling  those  of  hy¬ 
drogen  ;  and  what  is  most  worthy  of  attention  here  is,  that 
the  alkalinity  of  these  bodies  depends  upon  the  number  of 
equivalents  of  methyl,  ethyl,  &c.  which  are  substituted. 
These  results  become  more  striking  still,  when  we  con¬ 
sider  the  compounds  resulting  from  similar  substitutions 
effected  in  pliosphuretted  hydrogen.  Trimethylphos- 
phine  (PMe3)  and  triethylphosphine  (PE3)  can  combine 
with  various  acids,  which  phosphuretted  hydrogen  cannot 
do.  The  last  body  can  only  unite  with  hydriodic  acid, 
and  then  the  combination  is  so  unstable  that  contact 
with  water  is  sufficient  to  destroy  it. 

If  we  are  unable  to  form  any  compound  of  nitrogen 
and  hydrogen  corresponding  with  nitric  acid,  and  conse¬ 
quently  to  the  form  NH5,  we  know  at  least  a  great  numbe 
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which  may  be  considered  as  belonging  to  the  same  type, 
and  which  are  comprised  in  the  general  formula  NII4Y. 
Thus,  for  example,  dry  ammoniacal  gas  like  many  carbides 
of  hydrogen,  unites  directly  volume  for  volume  with  hy¬ 
drochloric,  hydrobromic,  liydriodic  acid  gas,  &c.  to  form 
compounds  which  enter  the  preceding  formula,  that  is  to 
say,  NH4C1,  NH4Br,  NH4I,  compounds  in  which  some 
chemists  admit  the  existence  of  a  radical  NH4.  This 
radical  has  not  yet  been  obtained  in  a  free  state,  notwith¬ 
standing  all  the  attempts  which  have  been  made  ;  and  it 
is  much  more  simple  to  admit  that  the  union  of  the  two 
bodies  brought  into  contact  produces  a  particular  grouping 
belonging  to  the  type  NH5,  which  for  nitrogen  appears 
to  be  the  saturating  point  of  the  combinations  it  is  sus¬ 
ceptible  of  forming. 

It  is  the  same  with  regard  to  the  derivatives  of  am¬ 
monia  known  under  the  names  trimethylamine,  triethyl- 
amine,  and  triamylamine  (NMe3,  NE3,  NAmys),  which 
can  fix  MeCl,  EC1,  AmyCl,  to  form  compounds  of  the 
same  order,  in  which  it  would  be  necessary  to  admit  the 
existence  of  new  radical  derivatives  of  ammonium,  which 
have  no  more  been  isolated  than  ammonium  itself.  Is 
it  not  then  more  simple  to  admit  that  nitrogen  as  well 
as  its  congeners  is  capable  of  forming  various  definite 
combinations  whose  term  of  saturation  is  the  form  NX5. 

Supposing  that  some  day  the  term  NH4  should  be 
isolated,  which  is  not  unlikely  ;  it  is  more  than  probable 
that  like  methyl  and  ethyl,  it  will  furnish  under  the  in¬ 
fluence  of  chlorine  and  bromine  substitution  products, 
and  not  chlorides  and  bromides  like  potassium  and  sodium. 
If  ammonia  does  not  fix  directly  two  equivalents  of 
oxygen,  chlorine,  bromine,  &c.  to  form  compounds  which 
enter  the  preceding  group,  and  if  it  is  the  same  with  its 
derivatives  NMe3,  NE3,  NAmy3,  it  is  owing  in  part  to  the 
great  alkalinity  of  these. products,  to  the  great  affinity  of 
chlorine  and  bromine  for  hydrogen,  and  to  the  feeble  ten¬ 
dency  of  nitrogen  to  combination.  It  is  not  the  same 
with  the  corresponding  compounds  of  arsenic  and  phos¬ 
phorus.  The  products  PMe3,  PE3,  AsMe3,  AsE3,  can 
absorb  two  equivalents  of  oxygen,  sulphur,  or  chlorine : 
hence  the  differences  we  observe  between  nitrogen  and 
its  congeners,  although  these  bodies  are  allied  by  very 
strict  analogies. 

As  the  metals  form  definite  combinations  with  oxygen, 
chlorine,  sulphur,  & c.  we  might  suppose  with  reason 
that  the  same  bodies  would  form  similar  compounds  with 
methyl,  ethyl,  &c.  The  beautiful  researches  of  Frank- 
land  have  made  known  the  methylide  and  ethylide  of 
zinc,  compounds  belonging  to  the  form  ZnX.  Wanklyn 
has  since  shown  us  that  the  alkaline  metals  can  form 
analogous  combinations,  but  these  are  so  unstable  that  at 
present  we  only  know  them  united  with  the  methylide 
and  ethylide  of  zinc.  Brought  into  contact  with  water, 
all  these  compounds  immediately  decompose,  forming- 
oxides  of  the  metals  and  hydrides  of  methyl  and  ethyl,  a 
result  easy  to  understand  when  we  remember  that  these 
various  products  represent  saturated  compounds  con¬ 
taining  elements  endowed  with  strong  affinities  for  the 
elements  of  water,  and  consequently  very  apt  to  bring 
about  its  destruction,  entirely  decomposing  themselves. 
The  ethylide  of  zinc  cannot  act  as  a  radical  any  more 
than  the  alkaline  ethylides,  since  they  represent  the  most 
stable  grouping  which  these  metals  are  capable  of  forming. 

A  great  number  of  metals  have  the  power  of  acting  on 
the  iodides  of  methyl  and  ethyl  in  closed  tubes  at  tem¬ 
peratures  varying  from  I  20°  to  200°  C.  In  some  cases 
we  obtain  free  ethylides,  as  in  the  case  of  magnesium;  in 
others,  and  especially  with  tin,  we  obtain  sometimes 
ethylides,  and  sometimes  combinations  of  these  products 


with  iodine.  In  the  course  of  my  labours  I  have  verified 
the  exactness  of  most  of  the  facts  announced  by  my  pre¬ 
decessors  ;  I  have  had  the  honour  to  register  some  new 
facts,  and  I  have  especially  endeavoured  to  connect  the 
constitution  of  these  curious  compounds  with  the  well 
known  combinations  the  metals  form  with  oxygen, 
chlorine,  and  their  analogues, 

(To  be  continued .) 
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On  the  Manufacture  of  the  Carbon  Elements  for  Bunsen 
Batteries ,  by  John  Young,  Manager  of  the  Gas-works , 
Dalkeith .  * 

The  advantages  attending  the  use  of  the  Bunsen  Battery 
as  a  powerful  source  of  electric  action  has  led  to  its 
very  general  adoption,  especially  in  those  experiments  of  a 
more  brilliant  character.  The  peculiar  construction  of 
this  battery  consists  in  substituting  for  platinum, 
carbon  of  that  condition  found  in  the  interior  of  gas- 
retorts.  The  difficulty  of  procuring  carbon  of  this  sort, 
and  especially  of  giving  it  a  proper  form  when  obtained, 
led  to  the  series  of  experiments  and  their  results  which 
form  the  subject  of  this  communication. 

'  Hitherto  the  supply  of  prepared  carbons  has  almost 
exclusively  been  furnished  to  this  country  from  the 
Continent ;  and  so  far  as  they  have  come  under  my  ob¬ 
servation  they  were  made  from  the  retort  carbon  above 
mentioned.  The  precariousness  of  a  supply  from  this 
source,  and  the  fact  of  its  being  dependent  for  its  con¬ 
tinuance  upon  an  evil  which  gas-engineers  are  trying  all 
means  to  overcome,  suggested  the  propriety  of  finding 
some  compound,  and  mode  of  treating  it,  which  would 
render  us  equally  independent  of  foreign  aid,  and  that 
period  in  the  history  of  gas-lighting  when  the  engineer 
has  attained  his  object.  During  the  spring  of  last  year 
these  experiments  were  entered  upon ;  and  for  several 
weeks  at  first  occupied  my  whole  attention,  and  at  brief 
intervals  during  the  summer  were  resumed.  In  the  first 
outset  we  were  entirely  guided  in  our  procedure  by  the 
information  of  the  composition  and  treatment  of  the 
carbons  by  Professor  Bunsen,  as  given  in  several  works 
on  electrical  science  ;  but  whether  the  material  used  by 
me,  or  the  mode  of  treatment  differed  from  that  of  the 
Professor  we  do  not  know,  but  the  results  in  our  hands 
were  most  unsatisfactory  indeed.  The  prescribed  com¬ 
position  used  by  the  Professor  is  u  coke  and  coal  in  fine 
powder,  heated  together  in  an  iron  mould,  thus  forming 
a  mass  of  solid  carbon  of  the  required  form.  To  give 
greater  solidity,  they  were  plunged  into  a  syrup  of  sugar, 
afterwards  dried,  and  then  submitted  to  an  intense  heat 
in  covered  vessels.”  These  instructions  are  apparently 
plain  enough,  unencumbered  by  detail,  and  would  indi¬ 
cate,  by  their  brevity,  that  the  solid  mass  of  carbon  was 
so  sure  of  being  obtained  that  more  minute  instructions 
were  totally  unnecessary.  In  our  experiments  we  em¬ 
ployed  the  finest  pieces  of  Newcastle  coke  in  powder 
and  the  finest  English  caking  coal,  and  followed  the 
recipe  with  great  care.  We  used  (1)  cold  moulds, 
afterwards  heating  them  carefully;  and  (2)  red-hot 
moulds,  and  packed  in  the  composition  in  a  fused  state  ; 
and  yet  the  four  weeks  in  which  we  were  so  occupied 
were  characterised  by  one  series  of  failures,  during  which 
we  had  wasted  large  quantities  of  sugar,  besides  less 
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valuable  materials,  without  receiving  a  single  hint  that 
we  were  proceeding  in  the  right  direction  ;  and  not  until 
a  partially  new  process  was  entered  upon  did  hopes  arise 
that  we  would  ever  attain  our  object.  The  carbon  ele¬ 
ments  so  obtained  were  either  loose  and  friable,  or  alto¬ 
gether  in  a  state  of  powder,  or  so  full  of  cracks  and  fis¬ 
sures,  when  an  excess  of  coal  was  used,  that  in  either 
case  they  were  useless.  Some  of  the  best  we  en¬ 
deavoured  to  finish  ;  but  after  repeated  soakings  in  the 
syrup  of  sugar,  we  could  with  difficulty  produce  them  of 
sufficient  density ;  and,  when  attainable,]  only  at  such 
expense  as  precluded  competition  in  price  with  those 
already  in  the  market. 

Starting  anew,  and  availing  ourselves  of  the  varieties 
of  coke  within  reach,  and  trusting  to  our  own  obser¬ 
vations  for  guidance,  we  entered  upon  a  new  series  of 
experiments  with  different  kinds  of  coke,  mixed  in 
various  proportions,  and  differently  treated.  Among 
failures,  we  also  had  hints  of  success,  and  from  noting 
the  changes  by  which  these  favourable  hints  had  been 
furnished,  we  were  able  to  proceed  under  more  cheering 
prospects.  The  results  of  these  experiments  were,  that 
the  coke  from  the  Marquis  of  Lothian’s  parrot  coal,  as 
left  in  the  gas  retort,  was]  best.  What  peculiarity  in 
this  coke  should  make  it  superior  we  cannot  say,  unless 
it  be  the  small  amount  of  ash  that  it  contains  ;  but  when 
used  by  us,  it  was  always  covered  by  a  peculiar  glisten¬ 
ing,  silvery  deposit  of  carbon  from  its  own  gas.  The 
amount  of  ash  in  the  coke  we  found  to  be  less  than  7  per 
cent. 

After  many  trials,  we  obtained  the  best  results  from 
the  following  mixture  and  mode  of  treatment  —  viz.  64 
per  cent,  by  weight  of  coke  powder,  and  36  per  cent,  of 
English  caking  coal  in  powder,  well  mixed,  and  mois¬ 
tened  with  a  solution  of  sugar  or  starch,  until  the  mass, 
when  pressed  in  the  hand,  retained  its  form.  When 
starch  wa3  used,  it  was  in  the  form  of  mucilage ;  and 
when  syrup  of  sugar  was  used,  it  was  composed  of  one 
part  of  sugar  to  one  and  a  half  of  water.  The  prepared 
composition  was  pressed  very  hard  into  moulds  of  the 
required  form,  and  when  taken  from  the  mould  the 
cakes  were  set  aside  to  dry.  The  use  of  sugar  or  starch 
in  the  composition  is  to  cause  the  adhesion  of  the  par¬ 
ticles  of  coke  and  coal  powder,  so  that  they  retain  the 
form  of  the  mould,  and  when  dry  become  a  hard  cake 
that  can  be  handled,  and  closely  packed  into  the  coking- 
mould.  The  part  of  the  process  referred  to  is  conducted 
precisely  the  same  as  in  the  manufacture  of  ordinary 
bricks ;  but  the  similarity  of  manufacture  goes  no  further, 
as  all  air  has  to  be  excluded  from  the  carbons,  otherwise 
combustion  ensues,  and  entirely  destroys  them.  To 
prevent  the  action  of  the  air,  the  coking  is  done  inside  a 
gas  retort,  into  which  a  small  quantity  of  coal  had  been 
introduced  to  expel  the  air.  The  box  or  mould  in  which 
the  bricks  were  packed  during  the  coking  contained 
thirteen  carbons  at  one  time.  The  length  of  the  box 
was  equal  to  the  thickness  of  the  whole  thirteen,  inclu¬ 
ding  plates  of  iron  of  f  inch  thickness,  which  were  placed 
between  them,  to  prevent  the  carbons  from  fusing  to¬ 
gether.  The  breadth  of  the  box  was  equal  to  the  length 
of  the  carbons,  and  the  depth  equal  to  the  breadth  of 
the  carbons.  The  mould  with  cover  was  so  constructed, 
that  the  encased  carbons  should  be  closely  clamped  up 
and  compressed  between  the  plates  while  coking.  The 
great  tendency  that  the  caking  coal  has  to  tumify  while 
in  fusion,  by  the  escape  of  the  gas,  made  this  precaution 
the  more  necessary  ;  and  unless  attended  to  the  carbons 
would  have  been  loose  and  porous.  The  box  and  its 
contents  were  in  the  retort  for  about  one  hour  and  a 


half,  at  a  bright  clierry-red  heat ;  and  when  taken  out 
were  covered  over  with  dry  dust  until  cold,  to  prevent 
the  air  from  acting  on  the  carbons  through  the  chinks 
round  the  cover.  When  taken  from  the  box  the  carbons 
have  a  close  surface,  owing  to  the  iron  plates  compressing 
the  exuding  fused  coke.  At  this  stage  they  have  no 
electrical  action,  and  are  entirely  dependent  upon  the 
subsequent  parts  of  the  process  for  the  deposit  of  carbon 
to  bestow  this  property.  From  this  point  in  the  manu¬ 
facture  my  mode  of  treatment  is  new,  and  depends  for 
the  closing  of  the  pores  in  the  coke  to  the  fixed  carbon 
from  a  soaking  of  coal  tar,  and  the  carbonaceous  deposit 
from  gas  during  its  liberation  from  the  coal.  My  expe¬ 
riments  upon  sugar,  as  a  source  of  cementing  carbon, 
showed  me  that  at  the  best  it  would  be  expensive,  and 
exceedingly  slow  in  its  action,  from  the  low  percentage 
of  fixed  carbon  that  it  left.  When  the  syrup  used  was 
composed  of  equal  weights  of  sugar  and  water,  the  fixed 
carbon  was  only  1 3  per  cent,  of  the  liquid  absorbed,  or 
26  per  cent,  of  the  sugar  in  the  solution.  At  this  rate, 
every  ounce  weight  added  to  the  carbons  would  cost  1  \d. 
with  sugar  at  its  present  cheap  rate,  besides  the  addi¬ 
tional  trouble  of  having  the  carbons  to  dry  after  each 
soaking.  In  using  coal  tar  as  a  substitute,  we  first 
heated  it  to  a  temperature  of  300°,  so  as  to  drive  off  the 
naphtha  hydocarbons,  which  left  it  in  a  semi-pitched 
condition;  and  while  still  hot  the  coke  bars  were 
soaked  in  it  till  saturated,  and  sank  to  the  bottom.  The 
percentage  of  fixed  carbon  left  in  the  coke  after  the 
soaking,  and  heated  to  redness,  was  3  2  ’5  per  cent,  of 
the  tar  absorbed,  or  times  the  weight  obtained  from 
sugar,  and  secured  at  an  infinitely  less  cost.  Pure  tar 
carbon  is  among  the  best  that  I  have  yet  tried  for 
Bunsen  Batteries,  and  it  was  the  success  in  some  expe¬ 
riments  that  I  was  making  with  it  that  induced  me  to 
try  it  as  a  source  of  fixed  carbon  for  the  purpose  now 
mentioned. 

Three  separate  soakings  in  the  tar,  as  described,  and 
as  many  times  heated  to  a  high  temperature,  are  neces¬ 
sary  fully  to  close  the  pores  of  the  coke.  Before  the 
last  steeping,  the  carbons  are  ground  upon  a  flat  stone 
into  the  required  shape.  In  grinding  a  little  water  is 
used,  but  only  so  much  as  may  form  the  abraded  powder 
from  the  carbons  into  a  pasty  state  ;  and  as  the  carbons 
are  still  absorbent  at  this  stage,  they  imbibe  the  water 
from  the  paste,  and  leave  the  particles  of  carbon  depo¬ 
sited  in  the  pores  on  the  surface,  thereby  leaving  the 
close  surface  shown  in  the  finished  state.  The  carbons 
are  again  soaked  in  tar,  and  charred  at  a  high  tempe¬ 
rature,  when  the  process  is  completed  by  the  final 
smoothing  on  a  flat  stone. 

The  manufacture  of  the  carbons  is  conducted  simul¬ 
taneously  with  the  process  of  gas-making ;  and  thereby, 
with  economy  of  heat,  a  considerable  amount  of  carbon 
is  deposited  from  the  gas  itself,  in  addition  to  the  fixed 
carbon  from  the  tar  absorbed.  For  convenience  of  having 
them  properly  placed  upon  the  coal  in  the  retort,  a  long 
semicircular  trough  of  iron  is  prepared  (similar  to  a  water 
rim  for  eaves  of  houses)  to  contain  from  twelve  to  twenty 
at  one  time,  and  after  the  charge  of  coal  is  introduced, 
and  before  closed  up,  the  long  trough  and  its  contents 
are  thrust  in  over  the  coals,  close  up  to  the  roof  of  the 
retort,  and  allowed  to  remain  till  the  charge  of  coal  is 
wrought  off —  a  period  of  nearly  three  and  a  half  hours. 
On  being  withdrawn,  the  carbons  are  scattered  about,  to 
cool  as  rapidly  as  possible,  and  prevent  their  burning 
away  by  the  action  of  the  air ;  and  when  cold  they 
receive  the  slight  rub  to  smooth  them  which  finishes 
the  process. 
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I  do  not  wish  it  to  be  understood  that  I  consider  these 
carbon  elements  have  reached  their  perfect  state.  This 
notice  only  shows  the  process  in  a  comparatively  infant 
stage ;  and  I  hope  to  be  able  to  prosecute  the  experi¬ 
ments  to  greater  maturity,  so  as  to  be  able  to  place  a 
still  better  article  in  the  hands  of  the  student  of  elec¬ 
tricity. 


PHARMACY,  TOXICOLOGY,  &c. 


The  Preparation  of  an  Aerated  Chalybeate  Water,  by 

M.  Saezeatj.1 

When  clean  pieces  of  iron  are  placed  in  a  solution  of 
carbonic  acid  prepared  at  50°  Fahr.,  and  under  normal 
pressure,  small  bubbles  of  gas  are  seen  to  form,  which 
increase  in  size  and  are  slowly  disengaged.  If  platinum 
wire  is  rolled  round  the  pieces  of  iron,  the  phenomenon 
is  more  apparent,  and  the  experiment  quicker  made. 
By  leaving  the  iron  in  the  liquid  until  no  more  bubbles 
are  seen  to  form,  we  obtain  a  liquor  with  a  marked  inky 
flavour,  and  which  has  all  the  properties  of  a  solution  of 
a  protosalt  of  iron.  If  the  liquor  be  heated  it  is  at  first 
turbid,  then  becomes  milky,  afterwards  ochry,  and  at 
last,  when  it  boils  it  suddenly  changes  to  a  deep  brown. 
On  cooling  it  deposits  a  substance  of  the  same  colour, 
which,  separated  by  filtration,  dried  in  the  air,  and  dis¬ 
solved  in  hydrochloric  acid  gives  a  mixture  of  the  proto¬ 
chloride  and  perchloride  of  iron.  If  a  magnet  be  brought 
in  contact  with  the  brown  matter  when  dry  it  is  found 
to  adhere,  showing  that  by  heating  a  solution  of  carbonate 
of  iron  magnetic  oxide  is  formed. 

The  preparation  of  an  aerated  chalybeate  water  is 
very  simple.  We  have  only  to  place  some  clean  pieces 
of  iron  in  the  upper  vessel  of  one  of  the  ordinary  gazo¬ 
genes,  set  the  apparatus  in  a  cool  place  for  48  hours,  by 
which  time  a  liquid  is  obtained  which  only  differs  from 
the  before-mentioned  in  the  excess  of  carbonic  acid 
which  it  contains.  The  taste  is  sensibly  inky,  but  it  is 
not  at  all  disagreeable  so  drink. 

Two  experiments  have  been  made  to  determine  the 
amount  of  carbonate  of  iron  in  solution.  In  both  cases 
a  quantity  of  peroxide  was  foimd  corresponding  to  rather 
more  than  half  a  grain  of  the  protocarbonate  in  1 00 
grammes  (3  ozs.  1  i  drs.  13  grs.)  of  the  water.  The 
quantity  of  iron  in  the  water  may  be  increased  or  dimin¬ 
ished  by  leaving  the  two  in  contact  for  longer  or  shorter 
periods. 


On  Tannate  of  Bismuth,  by  M.  Cap.2 

Tannate  oe  bismuth  has  been  introduced  in  France  as 
a  remedy  for  obstinate  diarrhoea.  It  is  prepared  by  first 
precipitating  the  oxide  of  bismuth  fiom  a  solution  of  44 
parts  of  the  crystallised  nitrate  by  means  of  an  excess  of 
strong  caustic  soda.  The  precipitate  is  collected  on  a 
cloth  and  carefully  washed.  It  is  then  triturated  in  a 
mortar  with  20  parts  of  pure  tannin.  The  magma  is 
then  diluted  with  water,  the  whole  is  thrown  on  a  cloth, 
washed,  and  then  dried  either  in  the  open  air  or  in  a 
slightly  heated  closet. 

The  salt  has  a  yellowish  appearance ;  it  is  insoluble 
and  consequently  almost  tasteless ;  it  is  easily  suspended 
in  a  mucilaginous  vehicle,  in  syrup,  or  in  glycerine ;  and 
and  can  also  be  administered  in  the  form  of  pills,  or  of 
an  electuary. 


1  Journ.  de  Pharm.  et  Chimie ,  23  Jan.  i860. 
3  Repertoire  de  Pharmacie ,  t.  xvi.  p.241. 


Its  composition  when  thoroughly  dry  represents : 

Oxide  of  bismuth  53 
Tannin . 47 

100  , 

The  above  mode  of  preparation  is  very  simple  and  at 
the  same  time  the  most  rational.  Most  of  the  insoluble 
tannates  are  obtained  by  double  decomposition  ;  but  the 
salts  of  bismuth  and  especially  the  nitrate,  are  in  great 
part  decomposed  by  water,  and  to  keep  them  in  solution 
it  is  necessary  to  have  a  great  excess  of  acid,  which,  in 
the  present  case,  would  prevent  the  precipitation  of  the 
tannate  of  bismuth.  It  is  better  then  to  effect  the  com¬ 
bination  directly,  by  acting  on  one  equivalent  of  oxide 
of  bismuth  with  one  equivalent  of  tannic  acid.  The 
tannic  acid  may  be  dissolved  in  alcohol,  ether,  or  even 
water,  and  then  the  tannin  obtained  in  a  resiniform  mass 
can  be  used,  which  is  cheaper  than  that  obtained  in  the 
usual  form. 

The  tannate  is  administered  in  doses  of  30  grains. 


PROCEEDINGS  OF  SOCIETIES. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

Friday ,  3  Feb.  i860. 

On  the  Mineral  Treasures  of  the  Andes,  by  Frederick 

Field,  Esq. 

I  am  very  much  afraid  that  after  the  lectures  you  have  been 
in  the  habit  of  hearing  at  this  Institution,  the  subject  to-night 
will  not  prove  very  attractive.  I  have  no  experiments  to 
show  you,  as  the  subject  scarcely  admits  of  experimental 
demonstration,  and  I  think  you  will  agree  with  me,  that 
unless  experiments  serve  to  illustrate  the  truths  advanced, 
they"  are  of  little  value  ;  when  merely  dragged  in  for  the 
purpose  of  showing  something  pretty  or  amusing  they  are 
alike  derogatory  to  the  audience  and  the  lecturer.  May  I 
claim  your  forbearance,  then,  this  evening,  I  am  lecturing 
here  for  the  first  time :  I  have  been  immediately  preceded 
by  two  eminent  philosophers,  and  I  have  only  recently 
returned  to  England,  after  a  long  absence,  from  very  distant 
lands.  The  great  extent  of  country  which  lies  between  the 
Cordilleras  on  the  east  and  the  Pacific  Ocean  on  the  west 
is  excessively  rich  in  mineral  productions,  of  which  many 
are  interesting  not  only  as  regards  their  commercial  value, 
but  also  from  their  rarity  and  occasional  novelty.  It  may  be 
presumed  that  from  the  great  extent  of  country,  the  difficulty 
of  access  in  certain  seasons  of  the  year,  as  well  as  the  com¬ 
paratively  few  labourers  in  the  field  of  science,  that  much 
still  remains  to  be  investigated.  However,  European  enter¬ 
prise  and  capital  have  done  much  in  developing  the  resources 
of  the  country.  The  miner,  finding  a  ready  purchase  in  the 
smelter  or  merchant  for  the  minerals  he  discovers,  with  an 
endurance  scarcely  conceivable,  traverses  mountain  and 
valley,  hill  and  plain,  in  search  of  new  wealth,  and  when 
found,  he  makes  his  lonely  habitation  on  some  solitary  summit 
where  he  remains  often  for  months  together,  heedless  alike 
of  the  silence  or  the  storm.  Of  course  in  his  travels  he  occa¬ 
sionally  meets  with  minerals  of  which  he  has  little  cognizance, 
but  from  their  metallic  lustre,  high  specific  gravity  and  other 
physical  appearances,  he  deems  them  not  wholly  destitute  of 
value.  By  exercising  a  little  tact  and  discretion  many  new 
species  can  be  thus  obtained,  for  the  miner,  ever  ready  to 
know  the  marketable  worth  of  the  various  ores  he  meets 
with,  brings  down  for  examination  very  curious  minerals, 
especially  to  those  who  interest  themselves  in  his  labours. 

In  speaking  to-night  of  the  treasures  of  the  Andes  we 
shall  confine  ourselves  particularly  to  the  three  metals  and 
their  compounds,  which  really  constitute  the  chief  wealth  of 
that  part  of  the  world,  viz.  gold,  silver,  and  copper.  Copper, 
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at  the  first  glance,  may  not  appear  so  important  as  the  two 
precious  metals,  yet  in  a  commercial  point  of  view  it  stands 
first  on  the  list,  many  provinces  in  the  northern  part  of 
Chile  being  mainly  dependent  for  their  support  upon  the 
various  copper  mines.  There  is  an  old  adage  in  South 
America :  “  A  gold  mine  must  lose  ;  a  silver  mine  may  lose  ; 
a  copper  mine  must  gain.”  This  proverb  does  not  always 
hold  good,  as  many  have  been  ruined  in  extracting  copper, 
and  many  have  made  immense  riches  in  searching  for  silver, 
but  it  simply  implies  that  gold  and  silver  are  not  generally 
found  in  such  perfectly  formed  veins,  or  rather  that  the 
treasures  in  those  veins  occur  in  bunches,  and  then  cease 
altogether  for  many  yards,  whilst  copper  generally  continues 
throughout  in  more  or  less  abundance. 

We  will  divide  the  copper  ores  of  the  Andes  into  three 
classes  : , 

1.  Those  destitute  of  sulphur,  antimony,  and  arsenic. 

2.  Those  containing  sulphur,  but  free  from  antimony  and 
arsenic. 

3.  Those  containing  sulphur,  antimony,  and  arsenic,  or 
the  two  latter  without  sulphur. 

Native  copper  exists  in  considerable  quantities,  both  in  the 
higher  ranges  of  the  Cordillera  and  also  comparatively  near  the 
coast.  The  province  of  Andacollo  perhaps  yields  it  in  the  largest 
quantity,  and  very  often  of  considerable  purity,  although  nearly 
all  specimens  contain  traces  of  gold,  antimony,  arsenic,  and 
silver.  It  occurs  not  only  in  large  amorphous  masses,  but  often 
beautifully  crystallised  in  octahedra.  It  generally  has  a  pure 
clear  red  colour,  sometimes  however  whitish  or  of  a  brassy 
appearance.  When  this  latter  is  the  case  it  usually  con- 
tains  ai’senic.  Red  oxide  of  copper  is  found  associated  with 
the  native  metal  very  often  in  large  masses,  but  often  in  fine 
ruby  crystals.  Sometimes  these  crystals  have  a  very  dark 
colour,  becoming  almost  black,  but  on  crushing  or  filing, 
they  afford  the  bright  cochineal  red  powder  so  characteristic 
of  the  suboxide. 

The  black  oxide  was  considered  until  quite  recently  a  very 
rare  mineral,  occurring  only  ocasionally  bordering  the  larger 
specimens  of  red  oxide,  but  a  discovery  last  August  of  a 
mine  in  the  extreme  north  of  Chile,  has  afforded  splendid 
masses  consisting  essentially  of  the  protoxide.  This  mineral 
has  a  very  singular  and  novel  appearance,  resembling  the 
fibrous  variety  of  hornblende.  Its  analysis  has  not  yet  been 
published.  Of  the  silicates  of  copper  large  quantities  are 
found — the  black,  blue,  and  green.  These  ores,  as  may  be 
supposed,  are  very  hard  to  smelt,  consisting  entirely  of 
silicic  acid,  oxide  of  copper,  and  water,  but  being  perfectly 
free  from  antimony  and  arsenic,  when  well  fluxed  by  the 
addition  of  suitable  quantities  of  oxide  of  iron  or  lime,  yield 
very  pure  copper.  The  black  silicate  is  termed  metal  ater- 
ciopelado  or  velvet  metal,  from  its  deep  black  colour  and  soft 
feel  and  aspect.  The  silicates  of  copper  are  not  found  crys¬ 
tallised,  but  in  masses  more  or  less  hard,  according  to  the 
quantity  of  metal  they  contain ;  the  harder  the  mineral  the 
poorer  it  is  in  copper.  The  silicates  often  assume  the  bo- 
tryoidal  form ;  they  are  termed  llanca  by  the  Chilinos.  A 
very  interesting  double  silicate  of  manganese  and  copper 
occurs  in  Tambillos,  and  I  have  recognised  the  same  mineral 
in  other  parts  of  South  America.  It  is  soluble  in  dilute 
hydrochloric  acid,  even  in  the  cold,  with  evolution  of  chlo¬ 
rine,  leaving  a  white  residue  of  silicic  acid.  It  is  termed  in 
Chile  metal  de  carbon,  from  its  striking  resemblance  to  ordi¬ 
nary  coal.1 

The  carbonates  of  copper  are  abundant,  but  no  true  mala¬ 
chite  has  yet  been  noticed,  at  least  such  as  would  bear  com¬ 
parison  with  that  from  Australia,  Russia,  or  the  west  coast 
of  Africa.  It  exists  generally  in  amorphous  and  earthy 
masses,  though  sometimes  finely  crystallised  in  starry  tufts 
of  slender  prisms.  The  blue  carbonate  is  found  occasionally 
very  beautifully  crystallised  in  the  Checo  mine,  near  Copiapo, 
but  can  hardly  be  considered  an  abundant  mineral. 


1  The  analysis  of  this  mineral,  as  well  as  of  others  mentioned  in  the 
Lecture,  are  appended  at  the  conclusion. 


Phosphates  of  Copper. — Until  lately  the  phosphates 
were  unknown  in  the  western  part  of  South  America,  but 
have  lately  been  discovered  in  the  mineral  district  of  Tam¬ 
billos,  consisting  of  4  equivalents  of  oxide  of  copper,  1  of 
phosphoric  acid,  and  3  of  water  ( tagilite ) ;  and  4  oxide  of 
copper,  1  phosphoric  acid,  and  1  water  (liebethenite').  A  very 
singular  combination  of  phosphate  of  copper  and  lime,  con¬ 
taining  2  atoms  of  phospho-calchite  (6Cu0.P05.H0)  and 
10  tribasic  phosphate  of  lime,  io(3CaO.P05),  with  1  chlo¬ 
ride  of  calcium,  occurs  in  fine  bluish-green  crystals,  associated 
with  apatite,  in  the  same  mine,  from  which  the  tagilite  and 
liebethenite  were  derived. 

Atacainite. — (Oxychloride  of  copper.) — This  mineral  is 
pretty  extensively  distributed  through  the  northern  parts 
of  Chile,  Bolivia,  and  Peru.  Throughout  all  the  district 
east  of  Copiapo  it  is  found  abundantly,  and  generally  beauti¬ 
fully  crystallised.  It  contains  1  atom  of  chloride,  3  oxide  of 
copper,  and  4  of  water,  although  I  have  found  5  equivalents, 
and  Berthier  mentions  a  specimen  from  Cobija  with  6  equi¬ 
valents  of  water.  A  curious  artificial  formation  of  atacamite 
was  observed  in  a  large  smelting  establishment  in  Chile. 
The  furnaces  were  connected  with  a  large  chimney  by  means 
of  a  horizontal  canal  or  culvert  running  close  to  the  seam. 
This  culvert  was  built  of  brick,  excepting  the  floor,  which 
was  simply  the  natural  sand  near  the  beach,  and  consequently 
impregnated  with  alkaline  chlorides  and  sulphates.  The 
finely-divived  oxide  of  copper,  resulting  from  previously 
calcined  regulus,  was  blown  by  the  draught  from  the  fur¬ 
naces  into  this  chimney,  and  lodged  on  the  floor.  In  the 
course  of  time  layer  after  layer  of  dust  was  formed,  so  that 
the  lower  ones  were  protected  from  the  flame,  yet  still  were 
kept  warm  by  the  heat  from  above.  The  strata  next  the 
sand  combined  with  some  of  its  saline  ingredients,  and 
became  converted  into  sulphate  and  oxychloride  of  copper, 
together  with  brochantite  or  subsulphate.  Between  3  and  4 
tons  were  formed  in  this  manner. 

Vanadiate  of  Copper,  in  association  with  vanadiate  of 
lead,  has  been  found  in  the  Mina  Grande  in  masses  of  con¬ 
siderable  size.  Rough  analysis  yields  from  1 3  to  1 6  per  cent, 
of  vanadic  acid. 

In  the  second  division  of  copper  ores  we  have  those  which 
contain  sulphur,  or  sulphur  and  iron.  The  disulphide  or 
copper  glance,  Cu2S,  occurs  often  in  a  state  of  great,  purity, 
sometimes  containing  79^4  —  79*6  of  copper,  with  mere  traces 
of  iron.  The  protosulphide  or  indigo  copper  is  generally 
intimately  mingled  with  sulphate  of  lime.  By  powdering 
the  mineral  and  digesting  in  cold  water  the  sulphate  is  re¬ 
moved,  and  the  residue  is  nearly  pure  protosulphide.  The 
double  sulphides  of  copper  and  iron  are  perhaps  the  most 
important  ores  in  Chile,  at  least  the  greatest  part  of  the 
copper  derived  from  the  Andes  is  extracted  from  this  class 
of  mineral.  In  the  hill  of  Tamaya  there  exists  an  immense 
vein  of  the  blue  double  sulphide,  the  purer  specimens  con¬ 
taining  about  56  per  cent,  copper.  Perhaps  this  mine  (the 
Pique )  is,  not  even  excepting  the  celebrated  Burra-Burra, 
the  most  prolific  in  the  world.  It  belongs  to  one  individual, 
and  the  fortunate  owner,  as  may  be  supposed,  derives  an 
immense  income  from  the  sale  of  the  ores.  And  it  may  be 
well  here  to  speak  of  the  Chile  miner,  a  portrait  of  whom  I 
have  here  dressed  in  his  ordinary  mining  habiliments.  He 
is  capable  of  undergoing  an  immense  amount  of  fatigue. 
The  ascent  and  descent  of  mines,  where  there  are  few  or  no 
appliances  of  machinery,  is  never  an  easy  task,  but  when 
burdened  with  two  or  three  hundred  weight  of  stone  or 
metal  it  is  peculiarly  trying.  And  yet  the  miner,  day  after 
day,  goes  on  with  his  employment,  digging  away  at  his 
work  and  carrying  up  the  rock  to  the  surface.  In  the  year 
1851  I  begged  Senor  Urmeneta,  the  proprietor  of  some  of 
the  richest  mines  in  Chile,  to  send  me  some  specimens  for 
the  Great  Exhibition,  as  samples  of  Chile  mineral  wealth. 
He  immediately  forwarded  two  large  stones,  one  weighing 
356  lbs.  and  the  other  349  lbs.,  and  he  told  me  that  perhaps 
the  strength  of  the  miner  who  excavated  these  masses  and 
brought  them  from  the  mine  was  as  striking  as  the  richness 
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of  the  specimens  themselves.  Both  stones  had  been  taken 
from  a  depth  of  more  than  300  feet,  and  had  separately  been 
borne  on  the  shoulders  of  a  man,  he  having  to  ascend,  not 
by  ladders  or  other  aid,  but  by  climbing  up  the  nearly  per¬ 
pendicular  slope  of  the  mine.  And  the  food  the  miner 
principally  lives  upon  is  an  interesting  subject  for  physiolo¬ 
gists.  He  seldom  takes  meat,  and  when  he  has  that  luxury 
it  is  simply  served  out  in  long  thin  strips,  which  have  been 
dried  in  the  sun.  His  chief  diet  is  the  haricot  bean,  and 
without  this  nutritious  vegetable  he  could  never  get  through 
the  work  required  of  him.  The  beans  are  boiled  until  they 
are  quite  soft,  and  eaten  with  a  little  bread. 

truayacanite. — This  mineral  was  obtained  from  a  mine 
many  thousand  feet  above  the  level  of  the  sea,  and  consists 
entirely  of  sulphur,  arsenic,  and  copper.  I  named  it  from 
the  large  smelting  works  of  Guayacan,  rather  prematurely 
perhaps,  as  a  mineral  very  similar  had  been  previously  dis¬ 
covered  in  Peru,  and  called  enargite.  The  great  dis¬ 
tance  I  was  from  scientific  friends,  and  the  interrupted 
communication  of  books  and  periodicals,  rendered  it  difficult 
for  me,  at  most  times,  to  know  what  was  doing  in  other 
parts  of  the  world.  The  mineral  is  interesting,  as  a  penta- 
sulphide  of  arsenic  is  in  union  with  the  disulphide  of  copper 
(3Cu2S  +  AsS5). 

named  in  honour  of  M.  Domeyko,  pro¬ 
fessor  of  chemistry  and  mineralogy  in  the  university  of 
Santiago,  contains  6  equivalents  of  copper  to  1  of  arsenic. 
Many  years  ago  Mr.  Faraday  analysed  a  somewhat  similar 
mineral,  and  the  analyses  were  confirmed  by  Dr.  Blyth  in 
1848.  The  substance  these  chemists  investigated  contained 
a  certain  portion  of  arsenious  acid,  whilst  Domeykite  is  a 
simple  union  of  the  two  metals. 

JLlg-ortonite  is  another  compound  of  copper  and  arsenic, 
named  after  the  mine  Algodones ,  from  which  it  was  obtained, 
It  consists  of  12  of  copper  and  1  of  arsenic  (Cu12As). 

I  forgot  to  mention  when  speaking  of  the  compounds  of 
sulphur  with  copper,  the  two  minerals  cyanose  and  brocliantite 
one  the  ordinary  sulphate,  the  other  a  basic  salt  containing 
4  atoms  of  oxide  of  copper  to  1  of  sulphuric  acid. 

Before  referring  to  the  silver  minerals  allow  me  to  dwell 
for  one  moment  upon  this  beautiful  substance  which  we  have 
before  us,  the  bisulphate  of  sesquioxide  of  iron.  It  occurs 
in  the  mine  near  Copiapo  in  large  nodules,  each  nodule 
being  composed  of  numerous  beautiful  gold  coloured  fibres, 
radiating  from  a  centre.  It  consists  of  Fe203.  2SOa  +  10HO, 
and  is  speedily  decomposed  by  boiling  water. 

For  a  long  time  the  chief  place  of  export  for  the  silver 
from  Chile  was  the  port  of  Coquimbo,  a  view  of  which  is 
before  you,  but  some  five  and  twenty  years  ago  an  immense 
discovery  of  the  precious  metal  was  made  in  a  very  curious 
manner.  A  wood-cutter  named  Juan  Godoy  was  benighted 
upon  the  hill  of  Chanarcillo,  about  forty  miles  from  the  city  of 
Copiapo,  and  determined  to  rest  there  till  morning.  Having 
unsaddled  his  mule  he  kindled  a  small  fire  and  lay  down  to 
rest.  At  early  dawn  he  re-saddled  his  mule,  and  was  upon  the 
point  of  starting  when  he  moved  away  with  his  foot  the 
ashes  left  by  the  burning  wood,  in  search  of  some  embers,  by 
which  to  light  his  cigarito.  Immediately  under  the  ashes 
he  observed  a  shining  metallic  surface,  and  by  means  of  his 
knife  or  other  rude  implement,  he  managed  to  extract  a  large 
lump  of  ore.  Ignorant  of  its  value,  he  brought  it  to  Copiapo 
and  showed  it  to  a  watchmaker,  who  told  him  it  was  lead, 
and  offered  him  a  dollar  for  the  lump,  at  the  same  time 
telling  him  he  would  give  him  a  similar  sum  for  every  piece 
of  metal  he  might  bring  of  the  same  kind  as  that  which  was 
now  before  him.  Juan  Godoy  went  backwards  and  forwards 
after  this  many  times  bringing  lumps  of  the  mineral  to  the 
artisan.  He  was  watched,  however,  and  soon  the  secret  was 
discovered.  He  had  hit  upon  a  rich  vein  of  silver,  every 
piece  he  had  excavated  being  nearly  solid  metal,  which  the 
watchmaker  knew  perfectly  well.  What  was  the  sequel  of 
Godoy’s  history  I  do  not  know.  I  believe  he  did  not  die  in 
affluent  circumstances,  but  he  has  had  honours  paid  to  his 
memory.  A  town  has  sprung  up  at  the  foot  of  the  hill, 


where  he,  benighted,  first  found  the  ore  which  has  since  made 
others  so  wealthy,  and  is  called  after  his  mame,  and  his 
statue  is  erected  in  the  chief  square  of  the  city  of  Copiapo. 
Since  then  more  than  ten  millions  sterling  have  been  ex¬ 
tracted,  and  what  is  very  remarkable,  although  subsequent 
research  has  discovered  numerous  rich  silver  veins  in  the 
same  hill,  which  is  so  pierced  and  honey-combed  as  almost 
to  resemble  a  gigantic  rabbit  warren,  no  mine  has  equalled 
the  one  first  discovered.  Godoy  kindled  his  fire  upon  the 
very  richest  vein  in  the  whole  hill,  and  from  that  time  to  the 
present  day  it  has  proved  amongst  its  glittering  neighbours 
to  be  the  wealthiest  and  the  best.  Many  interesting  varieties 
of  silver  and  its  compounds  have  been  found  in  Chanarcillo 
—  the  chloride,  chloro-bromide,  iodide,  and  bromide ;  the 
sulphide,  light  and  dark  rosicler,  polybasite,  &c.  The  native 
silver  itself  when  associated  with  the  chloride  or  chloro- 
bromide  is  nearly  chemically  pure  ;  when  found  with  the 
rosicleres  it  always  contains  arsenic  or  antimony. 

It  may  be  supposed  that  the  immense  treasures  obtained 
in  this  province,  raised  the  city  of  Copiapo  to  a  state  of  con¬ 
siderable  importance.  The  port  from  which  the  specie  and 
ores  were  shipped  was  found  to  be  altogether  too  exposed 
and  inconvenient,  and  another  one  was  opened  more  to  the 
north,  now  the  thriving  port  of  Caldera.  A  railway  was 
formed  from  thence  to  Copiapo,  subsequently  an  extension 
line  was  projected  to  Pavilion,  some  twenty- two  miles  further 
east,  and  now  there  is  a  railway  as  far  as  Chanarcillo.  What 
used  to  be  only  a  very  few  years  ago  a  long  and  troublesome 
journey  is  now  accomplished  in  a  few  hours. 

The  silver  mines  in  Arqueros ,  a  few  leagues  from  Coquimbo, 
yield  the  native  amalgam  Arquerite  (  Ag6Hg).  Domeyko  has 
discovered  no  less  than  five  different  amalgams  in  Chile  and 
Bolivia. 

Mercury  exists  in  considerable  quantity,  chiefly  as  cinna¬ 
bar  (HgS).  Mercurial  fahlerz  is  found  in  some  mines,  and 
the  very  rare  mineral  ammiolite,  derived  doubtless  from  the 
oxidation  of  the  former.  I  obtained  fine  specimens  from  a 
mine  near  Andacollo,  researches  upon  which  have  appeared 
in  th e.  Journal  of  the  Chemical  Society. 

In  conclusion,  I  have  to  thank  you  for  your  kind  attention 
to  what  can  necessarily  have  only  been  a  rapid  and  most 
imperfect  sketch  of  some  of  the  mineral  treasures  of  the 
Andes. 


Analyses  of  various  minerals  from  South  America. 


Red  Oxide  of  Copper. 

Cu20. 

Black  Oxide  of  Copper. 
CuO. 


Silicate  of  Copper. 

CuO  .  .  50-10 

SiOa  .  .  28-20 

FeO  .  .  270 

HO  .  .  1910 


Silicate  of  Manganese  and  Copper. 
CuO  .  .  27-00 

M11O2  .  .  34-41 

Si02  .  .  22- 1 6 

HO  .  .  1609 

Double  Phosphate  of  Lime  and 
Copper. 

CuO  .  .  2098 

POr,  .  ...  37'69 

CaO  .  .  3664 

CaCl  .  .  2-33 

HO  .  .  2-32 

2  (6  CuO,POoHO)  + 

10  (3  Ca0,P05)  +  CaCl. 


Double  Sulphide  of  Copper  and 
Iron. 


Cu  . 

66-7 

56-1 

59'5 

Fe  . 

8-9 

17-7 

18-2 

S  .  . 

228 

231 

20-5 

Matrix  . 

i-6 

i*8 

Green  carbonate  of  Copper. 

2  CuO,  C02,  HO. 

Blue  carbonate  of  Copper. 
3  C11O,  2  CO2,  HO. 


Oxychloride  of  Copper. 

CuCl,  3  CuO,  4  HO. 
CuO  .  .  53-57 

CuCl  .  .  30-35 

HO  .  .  16-08 


Tagalite. 

4Cu0,P053lI0. 
CuO  .  .  61*70 

PO5  .  .  27-42 

HO  .  .  10-25 


4 

CuO 

ro5 

HO 


I/ibethenite. 

Cu0,P05H0. 

.  .  66-42 

.  29-31 
•  374 


Domeykite. 

Cu  6  AS. 

Cu  .  .  .  71-82 
As  .  .  .  28-18 


^  Algodonite. 

Cu  12  As. 

Cu  .  .  .  83-61 

As  .  .  .  16-39 

The  Rosiclers. 

Light  .  .  3  AgS,AsSa 

Dark  .  .  3  AgS.SbS 

Black  .  .  4  AgS,SbS3 
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Sulphide  of  Copper  (with  Sulphate 
of  Lime). 

Cu  .  .  .  57-91 

S  2893 

Ca0.S03  .  12-64 

Disulphide  of  Copper. 

Cu  .  79-4 

S'.  .  .  19-0 
Fe203  .  .  i  -6 


Amalgams. 

AgJTg 

Ag7Hg2=Ag6Hg  +  AgHg 

Ag5Hg3 

AgHg 

AgsHg* 

AgHg3 


.Native  Cold  (from  Punitaqui). 
Au  .  .  91-62  86-6o 

A  g  .  .  779  13-20 

Cu  .  .  -23  -04 

Fe  .  .  -2i  *i6 


Chlorides,  &c.  of  Silver. 

AgCl 

AgBr 

Agl 

2  AgCl  +  AgBr 

3  AgCl  +  2AgBr 
AgCl  +  3 AgBr 

Guayacanite. 

Cu  .  .  .  48-12 
S  32-98 

AS  .  .  .  19-00 


Ammiolite. 


HgO 

•  • 

33'3^ 

HgS 

•  • 

34-83 

SbS3 

•  • 

14-92 

SbOs 

•  • 

16-77 

Native  Gold  (Andacollo). 

Au  . 

.  91-80 

96  00 

Ag  . 

.  7-85 

3-10 

Cu  . 

•17 

•16 

Fe  . 

•18 

*J3 

SOCIETY  OF  ARTS,  Wednesday ,  15  Feb.  i860. 

Figure  Weaving  by  Electricity  formed  the  subject  of  the  paper 
read  at  this  meeting  of  the  Society  of  Arts,  by  the  Secretary 
Mr.  P.  Le  Neve  Foster,  who  gave  a  most  lucid  and  inter¬ 
esting  description  of  the  Jacquard  loom,  with  the  subsequent 
improvements  of  Riding,  Barlow,  Laforest  and  others,  which 
however  our  limited  space  will  not  allow  us  to  transcribe,  so 
we  will  turn  at  once  to  the  description  of  M.  Bonelli  s  Electric 
Loom,  the  object  of  which  is  to  supersede  the  present  costly 
and  complicated  system  of  perforated  cards,  by  an  electro¬ 
magnetic  arrangement  of  a  highly  ingenious  character. 

But  Mr.  Foster  must  now  speak  for  himself :  — 

“  In  the  first  place  it  must  be  understood  that  the  special 
object  of  M.  Bonelli’s  machine  is  to  do  away  with  the  neces¬ 
sity  for  the  Jacquard  cards  used  to  produce  the  pattern  at 
the  present  time,  the  source  of  delay  and  very  considerable 
cost,  more  especially  in  patterns  of  any  extent  and  variety  of 
treatment.  M.  Bonelli  uses  an  endless  band  of  paper,  of 
suitable  width,  the  surface  of  which  is  covered  with  tinfoil. 
On  this  metallised  surface  the  required  pattern  is  drawn  or 
rather  painted  with  a  brush  in  black  varnish,  rendering  the 
parts  thus  covered  non-conducting  to  a  current  of  electricity. 
This  band  of  paper  bearing  the  pattern,  being  caused  to  pass 
under  a  series  of  thin  metal  teeth,  each  of  which  is  in  con¬ 
nection  with  a  small  electro-magnet,  it  will  readily  be  con¬ 
ceived  that  as  the  band  passes  under  these  teeth,  a  current  of 
electricity  from  a  galvanic  battery  may  be  made  to  pass 
through  such  of  the  teeth  as  rest  on  the  metallised  or  con¬ 
ducting  portion  of  the  band,  and  from  such  teeth  through 
the  respective  coils  surrounding  small  bars  of  soft  iron,  thus 
rendering  them  temporary  magnets,  whilst  no  current  passes 
through  those  connected  with  the  teeth  resting  on  the  var¬ 
nished  portions.  Thus,  at  every  shift  of  the  band,  each 
electro-magnet  in  connection  with  the  teeth  becomes  active 
or  remains  inactive  according  to  the  varying  portion  of  the 
pattern  which  happens  to  be  in  contact  with  the  teeth.  In 
a  moveable  frame  opposite  the  ends  of  the  electro-magnets, 
which,  it  should  be  stated,  lie  in  a  horizontal  direction,  are  a 
series  of  small  rods  or  pistons,  as  M.  Bonelli  terms  them, 
the  ends  of  which  are  respectively  opposite  to  the  ends  of 
the  electro-magnets.  These  pistons  are  capable  of  sliding 
horizontally  in  the  frame  passing  through  a  plate  attached 
to  the  front  of  it.  When  this  frame  is  moved  so  that  the 
ends  of  the  pistons  are  brought  into  contact  with  the  ends  of 
the  electro-magnets  they  are  seized  by  such  of  them  as  are 
in  an  active  state,  and  on  moving  the  frame  forward,  those 
are  retained  while  the  others  are  carried  back  with  it,  and 
by  means  of  a  simple  mechanical  arrangement  become  fixed 
in  their  places ;  thus  there  is  in  front  of  the  frame  a  plate, 
with  holes,  which  are  only  open  where  the  pistons  have 
been  withdrawn,  and  this  plate,  as  will  be  readily  understood, 
acts  the  part  of  the  Jacquard  card,  and  is  suitable  for  re¬ 


ceiving  ’the  steel  needles  which  govern  the  hooks  of  the 
Jacquard  in  connection  with  the  warp  threads  as  ordinarily 
used. 

Each  shift  of  the  pattern,  combined  with  the  backward 
and  forward  movements  of  the  frame  bearing  the  pistons, 
produces  a  different  series  of  holes  in  the  plate,  which  thus 
becomes  what  may  be  termed  a  universal  Jacquard  card, 
changing  its  face  each  contact,  in  accordance  with  the  re¬ 
quirements  of  the  pattern.  Thus  the  electric  loom  gets  rid 
of  all  those  costly  preliminaries  which  are  required  for  the 
preparation  of  the  cards,  accomplishing  instantaneously  and 
automatically  an  analogous  operation.”  When  a  pattern 
containing  several  colours  is  to  be  produced,  “  the  design 
is  prepared  on  the  metallised  paper,  so  that  the  coloured 
parts  are  represented  by  the  metallised  portion  of  the  band, 
but  each  separate  colour  is,  by  removing  a  very  thin  strip 
of  the  foil  at  the  margin,  insulated  from  its  neighbouring 
colour.  Then  all  the  pieces  of  foil  thus  insulated,  which 
represent  one  colour  or  shade,  are  connected  with  each 
other  by  means  of  small  strips  of  tinfoil,  which  pierce 
through  the  paper  and  are  fastened  at  the  back,  and  are 
conducted  to  a  strip  of  tinfoil  which  runs  along  the  edge 
of  the  band,  there  being  as  many  such  strips  of  tinfoil 
as  there  are  colours.  Thus  each  special  colour  of  the 
pattern,  in  all  its  parts,  is  connected  by  a  conductor  with 
its  own  separate  strip  of  tinfoil,  and  by  bringing  the 
wire  from  the  pole  of  the  battery  successively  into  contact 
with  the  several  strips,  a  current  of  electricity  may  be  made 
to  pass  in  succession  through  the  several  parts  of  the  design 
on  the  band  representing  the  separate  colours  of  the  design. 
Thus,  assuming  four  colours,  1,2,  3,  4,  there  would  be  four 
strips  of  tinfoil  running  the  length  of  the  band,  insulated 
from  each  other,  each  of  which  would  be  in  connection  with 
its  own  separate  colour  only.  At  any  given  moment,  the 
thin  plates  of  metal  resting  on  the  pattern  would  touch  it  in 
a  line  which,  as  it  passes  over  the  width  of  the  pattern,  would 
run  through  all,  or  any  one  or  more  of  the  colours,  but  the 
electric  current  would  pass  only  through  those  plates  which 
rest  on  the  one  colour,  represented  by  the  strip  with  which 
the  pole  of  the  battery  at  that  instant  happened  to  be  in 
contact.” 

We  are  forced  to  omit  various  interesting  details  relating 
to  the  electrical  contrivances  of  this  invention,  but  must  pass 
on  to  the  question  of  comparative  expense,  a  not  unimportant 
inquiry  in  a  commercial  point  of  view ;  here  we  are  told 
that :  — 

“  The  electric  power  required  for  the  loom  is  small,  and 
that  derived  from  two  cells  of  a  Bunsen’s  battery  of  ordinary 
dimensions  is  sufficient.  The  cost  of  this  per  day  is  calculated 
at  not  more  than  one  penny. 

1  |  It  is  thus  that  M.  Bonelli  gets  rid  of  the  cards,  which  we 
have  seen  are  not  only  a  source  of  expense,  but  of  considerable 
delay  as  well,  and  by  this  system  the  operations  are  reduced 
to  tracing  the  design  on  the  metallised  paper  with  a  non¬ 
conducting  varnish.  The  rest  of  the  operations  remain  the 
same.  The  thin  plates  passing  over,  the  pattern  becomes  as 
it  were  alive  under  the  action  of  the  electric  fluid,  feeling  out 
the  design  and  instantaneously  and  unerringly  improvising 
for  the  moment  the  card  required  for  the  production  of  the 
design  on  the  fabric. 

The  inventor  claims  the  following  as_[the  results  of  his 
invention  : — 

1.  The  great  facility  with  which  in  a  very  short  time, 
and  with  precision,  reductions  of  the  pattern  may  be  obtained 
on  the  fabric  by  means  of  the  varying  velocity  with  which 
the  pattern  may  be  passed  under  the  teeth. 

2.  That  without  changing  the  mounting  of  the  loom  or 
the  pattern,  fabrics  thinner  or  thicker  can  be  produced  by 
changing  the  number  of  the  weft,  and  making  a  corresponding 
change  in  the  movement  of  the  pattern. 

3.  The  loom  and  its  mounting  remaining  unchanged, 
the  design  may  be  changed  in  a  few  minutes  by  the  sub¬ 
stitution  of  another  metallised  paper  having  a  different 
pattern. 
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4.  The  power  of  getting  rid  of  any  part  of  the  design  if 
required  and  of  modifying  the  pattern. 

The  length  of  paper  required  for  a  pattern  depends,  of 
course,  on  the  nature  and  extent  of  it,  hut  an  idea  may  he 
formed  generally  by  recollecting  that  at  each  stroke  of  the 
shuttle  a  card  of  the  Jacquard  apparatus  is  brought  into 
operation,  while  in  M.  Bonelli’s  invention,  the  paper  having 
the  pattern  moves  at  the  rate  of  a  fraction  of  a  millimetre  at 
each  stroke.  M.  Bonelli  gives  the  following  calculations  by 
way  of  comparison  between  the  old  and  the  new  systems. 

He  takes  a  damask  design  on  the  old  system,  requiring 
4.000  cards,  and  with  400  Jacquard  wires. 

The  cards  will  cost,  at  125.  per  hundred,  24/.  The  time 
employed  for  the  mise  en  carte  of  the  pattern,  the  reading  it 
off,  and  punching*4ooo  cards,  cannot  be  taken  at  less  than 
about  five  weeks. 

On  the  electric  system,  the  executing  the  design  on  the 
metallised  paper,  ready  for  putting  on  the  loom,  he  calculates 
at  61.  The  time  employed  would  be  a  week,  showing  a  dif¬ 
ference  in  favour  of  M.  Bonelli’s  system,  in  this  case,  of  18/. 
in  money,  or  75  per  cent,  and  in  time  of  80  per  cent.” 

It  is  further  stated  that  the  electrical  apparatus  can  be 
applied  to  any  of  the  existing  looms  for  about  20/.,  an  amount 
which  seems  quite  insignificant  when  the  cost  of  a  single  set 
of  Jacquard  cards  is  considered.  At  the  conclusion  of  the 
paper  an  animated  discussion  took  place,  but  being  chiefly  of 
a  technical  character,  need  not  be  reported  in  these  columns. 
The  new  loom,  together  with  many  specimens  of  its  powers, 
and  several  models  and  diagrams  were  exhibited.  The  thanks 
of  the  Society  were  unanimously  voted  both  to  Mr.  Foster 
and  the  eminent  and  ingenious  Sardinian. 
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Professor  Brodie,  F.Ii.S.  President,  the  Chair. 

Dr.  Guthrie  read  a  paper  On  some  Derivatives  from  the 
Olefines.  After  referring  to  the  bodies  he  had  previously 
described,  namely,  C4H4C12S2,  and  C10H10C12S2,  andC10H10 
ClS2,he  pointed  out  the  mode  of  producing  a  new  body, which 
he  termed  the  bisulpho-chloride  of  chlorethylen.  Dry  pure 
ethylen  was  passed  through  boiling  bisulphide  of  chlorine 
contained  in  a  retort  attached  to  a  condenser,  directed  up¬ 
wards  so  as  to  cause  the  flowing  back  of  the  distillate.  The 
liquid  was  then  heated  in  a  smaller  retort  until  the  tempera¬ 
ture  rose  to  1800  C.  The  residue  in  the  retort  was  washed 
first  with  water,  then  with  dilute  caustic  soda,  and  afterwards 
purified  by  means  of  ether.  Its  composition  was  found  to 
be  C4H3S2C12,  and  its  formation  was  described  by  the  equa¬ 
tion  C4H4  +  3~S2C1  =  C4H3S2C12  +  HC1  +  S4.  Bisulpho-chlo¬ 
ride  of  chlorethylen  is  a  transparent  liquid  of  light  yellow 
colour,  of  a  sweet  pungent  taste,  and  of  a  pepperment-like 
odour.  It  is  soluble  in  ether  and  alcohol,  insoluble  in  water. 
It  is  not  volatile  without  decomposition.  Its  sp.  gr.  is  1  *599- 
Dry  chlorine  gas  was  passed  through  bisulpho-chloride  of 
chlorethylen  until  the  heat  first  developed  had  abated,  and 
subsequently  for  two  hours  at  the  temperature  of  ioo°  C. 
The  product  after  purification  was  found  to  have  the  compo¬ 
sition  C4H2C12SC1,  and  was  denominated  the  chlorosulphide 
of  bichlorethylen.  It  is  a  faintly  yellowish  transparent 
liquid,  of  a  persistent  suffocating  smell,  miscible  with  ether 
and  alcohol,  but  not  with  water.  It  may  be  volatilised  in 
a  current  of  dry  carbonic  acid.  Its  sp.  gr.  is  i'225. 
Identically  the  same  compound  was  obtained  by  passing 
chlorine  through  bisulphide  of  ethyl.  The  bisulpho-chloride 
of  amylen  C10H10S2C1,  described  in  a  former  paper,  was  also 
subjected  to  the  action  of  chlorine,  and  a  product  obtained 
whose  analysis  corresponded  with  the  formula  C10H7C13SC1 
chlorosulphide  of  terchloramylen.  It  is  a  transparent,  non¬ 
volatile,  pale  yellow  liquid  of  sp.  gr.  i-4o6,  and  greatly  re¬ 
sembling  in  its  general  properties  the  body  last  described. 
Dr.  Guthrie  also  subjected  amylen  to  the  action  of  nitric 
acid.  A  current  of  air,  charged  with  the  vapour  of  amylen 
was  passed  through  boiling  strong  nitric  acid,  whereby  a 
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fatty  crystalline  sublimate  was  condensed  in  the  receiver. 
This  after  purification,  and  crystallisation  from  boiling 
ether,  occurred  in  long  rectangular  prisms.  By  analysis  it 
proved  to  be  binitro-amylen  C10H8(NO4)2.  This  body 
furnishes  the  first  instance  of  a  nitro-substitution  product  of 
an  olefine.  It  is  insoluble  in  cold  and  boiling  water,  nearly 
insoluble  in  cold  but  readily  soluble  in  hot  alcohol,  soluble  in 
ether  and  bisulphide  of  carbon.  Heated  by  itself  in  a  test 
tube,  it  is  decomposed  with  explosive  violence.  Heated  in 
the  air  it  burns  with  a  livid  flame. 

Dr.  Odling  pointed  out  the  relations  of  Dr.  Guthrie’s 
products  to  the  mercaptan  series  of  compounds,  thus  : 

C10H10C12S2  and  C4H4C12S2  analogous  to  C4H6S.2  mercaptan. 

C10H7C14S  and  C4H2C13S  analogous  to  C4H5S“  sulphide  of  ethyl. 

C10II1()C1  S2  and  C4H3C12S2  analogous  to  C4H5S2  bisulphide  of  ethyl. 

Dr.  Odling  made  a  verbal  communication  On  the  direct 
oxidation  of  chlorhydric  acid.  When  air  charged  with 
the  vapour  of  chlorohydric  acid  was  passed  through  a  solu¬ 
tion  of  permanganate  of  potassium  acidulated  with  sulphuric 
acid  and  heated  in  a  water  bath,  a  liquid  distillate  was  ob¬ 
tained  free  from  any  smell  of  chlorine  but  having  the  cha¬ 
racteristic  sweet  smell  of  hypochlorous  acid,  HCIO.  It  had 
a  feeble  acid  reaction,  and  possessed  bleaching 5  properties 
which  did  not  disappear  upon  keeping  the  liquid  for  an  hour 
at  the  temperature  of  ioo°  C.  After  evaporation  to  a  small 
bulk,  and  neutralisation  with  caustic  potash,  it  yielded 
crystals  of  chlorate  of  potassium.  The  author  represented 
the  acids  of  chlorine  as  follows,  and  considered  the  oxygen 
acids  as  oxydised  compounds  of  chlorohydric  acid. 

HC1  Chlorhydric  Acid. 

HCIO  Hypochlorous  „ 

HC102  Chlorous  „ 

HCIO3  Chloric  „ 

HCIO4  Perchloric  „ 


CORRESPONDENCE. 


Chemical  Nomenclature. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  In  glancing  over  some  of  the  recent  numbers  of  the 
Chemical  News,  I  observed  a  passage  of  yours  in  reply  to 
a  correspondent,  A.  P.  S.  in  No.  6,  p.  72,  which  I  think  re¬ 
quires  further  elucidation  at  your  hands.  You  say  that  being 
“  better  acquainted  with  the  recent  literature  of  chemistry,  he 
( A .  P.  S.)  would  find  no  difficulty  in  the  terms  nitrate  of 
potassium,  chlorate  of  barium,  &c.  to  which  he  alludes.”  I 
can  say  that  all  the  manuals  that  have  come  to  my  hands 
—  Kane,  Brande,  Graham,  Miller,  Gregory,  &c.  give  no 
explanations  that  would  lead  any  student  to  infer  that  the 
names  above  referred  to,  indicated  the  compound,  IvNO,; 
=  KO.NOs  or  BaC100  =  BaO.ClO5.  They  do  explain,  and 
advocate  the  propriety  of  attributing  to  the  hydrogen  of  such 
acids  as  hydrochloric,  sulphuric,  nitric,  phosphoric,  and  other 
similarly  constituted  acids  the  power  of  acidification  rather 
than  to  the  other  components  ;  also  the  consistency  of  having 
not  two  classes  of  acids  and  two  classes  of  salts  —  such  for 
instance  as  the  hydracid  and  oxacid  salts  —  but  one  class  of 
acids,  and  one  of  salts,  the  nomenclature  of  which  should  not 
exhibit  such  inconsistent  diversity  as  the  system  of  nomina¬ 
tion  and  representation  of  the  preceding  classes  as  hitherto 
practised  manifest. 

If  in  the  new  system  of  formulae  tabulation  you  assume 
for  the  positive  element,  hydrogen  in  the  acid  H0.N03  or 
HNOG — nitric  acid  —  the  acidifying  power,  and  make  the 
other  elements,  NOe,  a  compound  radical,  serving  merely 
to  give  a  distinctive  character  to  the  assumed  functions  of 
the  II,  I  think  you  should  adopt  some  other  term  to  express 
the  compound,  H.NOc,  besides  the  hackneyed  name  nitric 
acid ;  and  this  is  also  the  case  when  a  salt  of  such  an  acid 
is  spoken  of.  Besides,  the  manuals  state  that,  as  a  rule, 
simple  bodies  combine  with  such,  and  copulated  bodies  with 
others  similarly  constituted  in  forming  compounds,  excepting 
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where  a  copulated  or  compound  body  exhibits  properties 
entirely  analogous  to  the  simple  substance  or  element.  Now 
if  you  do  not  adopt  a  name  for  the  nitric  acid,  as  represented 
in  the  preceding  instance,  expressive  of  the  fact  that  the 
NOe  has  functions  in  the  salt  KN06  analogous  to  those  of 
Cl  in  the  compound  KC1,  I  think  it  is  too  much  to  expect 
that  students  who  may  not  be  very  far  advanced  in  the 
science  will  comprehend  what  sort  of  a  compound  is  meant, 
when  you  retain  the  old  name  for  the  acid  —  thus  giving  the 
idea  that  the  anhydrous  or  combining  radical  N05  is  indi¬ 
cated  —  and  combine  it  wTith  a  salt-base  or  metal  potassium 
K,  calling  the  resulting  compound  by  the  incongruous  name — 
nitrate  of  potassium.  I  think  you  would  be  doing  a  great 
service  to  chemistry  if  you  advocated  a  consistency  in  the 
symbolic  representation  of  chemical  bodies  and  in  their  titles. 
If,  for  instance,  the  compound  KO.NOc  or  KNOe  were  called 
instead  of  nitrate  of  potassa  or  nitrate  of  potassium 

Nitratide  of  potassium 

KS04  (sulphate  of  potassa)  Sulphatide  of  „ 

K3  POs  (phosphate  of  potassa)  Phosphatide  of  „ 

and  so  on  through  all  the  higher  oxygen  compounds  of  acid 
and  base,  I  think  it  would  be  much  simpler,  and  the  names 
would  not  be  unnecessarily  or  inconveniently  lengthened,  at 
the  same  time  that  a  unique  analogy  of  the  title  and  com¬ 
position  of  all  the  salts  would  be  secured. 

In  the  same  way  the  compound  K0.N03,  or  KN04 
instead  of  nitrite  of  potassa  or  nitrite  of  potassium ,  could 
be  named 

Nitronide  or  Nitritide  of  potassium 
KS03  (sulphite  of  potassa)  Sulphitide  of  „ 
KoP06  (phosphite  of  potassa)  Phosphitide  of  „ 

Certainly  every  experienced  chemist  would  not  fail  to 
comprehend  what  substances  were  referred  to  in  the  para¬ 
graph  in  No.  3,  p.  36  of  your  journal,  to  which  doubtless  your 
correspondent  A.  P.  S.  alluded,  but  the  propriety  or  ex¬ 
pressiveness  of  the  names  given  to  those  compounds  in  said 
paragraph,  deserve,  in  my  opinion,  no  thanks  for  it. 

Hoping  to  see  you  using  your  influence  with  your  numer¬ 
ous  patrons  to  place  this  and  similar  questions  on  a  more 
consistent  and  unalterable  foundation ;  and  wishing  you 
every  success  in  your  career, —  I  am,  &c. 

Your  Weekly  Guest. 


The  Cavendish  Society. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  annual  meeting  of  the  Cavendish  Society  is  to  take 
place  as  usual  on  the  1st  of  March.  What  is  transacted  at 
these  meetings  we  only  know  by  the  short  reports  issued  by 
the  council.  Whether  any  subscriber  ever  attends  to  com¬ 
plain  of  the  slowness  with  which  the  Society’s  books  are 
published,  and  of  the  wray  the  council  have  of  making  pro¬ 
mises  and  never  keeping  them,  I  do  not  know.  I  do  not 
attend  the  meetings  myself,  but  I  am  anxious  before  the  next 
takes  place  to  call  the  attention  of  the  subscribers  to  one  or 
two  facts. 

The  society  was  started  in  1848,  and  in  their  first  report 
the  council  proposed  a  list  of  books  which  they  thought  it 
woidd  be  desirable  to  publish.  Among  them  was  Persoz’ 
Art  and  Theory  of  Calico  Printing ;  Essays  by  Saussure  and 
others  on  Vegetable  Chemistry ;  Rammelsberg’s  Dictionary 
of  the  Chemical  part  of  Mineralogy ;  Kopp’s  History  of  Che¬ 
mistry  ;  Otto’s  Economic  Chemistry.  Afterwards  were  an¬ 
nounced  a  volume  of  Chemical  Essays  on  many  subjects; 
Plattner  on  the  Roasting  of  Ores ;  and  last,  but  not  least, 
Rose’s  Analytical  Chemistry.  Of  these  works  not  one  has  been 
issued,  although  two  of  them  —  the  Essays  by  Saussure  and 
Rose’s  work  —  have  been  announced  as  in  progress.  In  the 
course  of  the  eleven  years,  however,  twenty-two  volumes  have 
been  published,  which  at  the  rate  of  1  os.  6d.  each  to  the  sub¬ 
scribers  cannot  be  considered  cheap,  especially  for  some  four 
or  five  of  them.  It  is  true  that  the  great  value  of  Gmelin’s  work 


will  compensate  for  much,  but  I  do  not  see  why  the  Caven¬ 
dish  Society  should  degenerate  into  a  society  for  the  pub¬ 
lication  of  Gmelin's  Chemistry.  If  the  council  do  not  intend 
to  publish  anything  else,  why  do  they  not  tell  the  subscribers 
so,  finish  the  book  at  once,  and  let  the  Society  die  ?  The 
old  Sydenham  Society,  which  expired  some  time  ago,  has 
been  reanimated  with  considerable  success.  If  the  Caven¬ 
dish  underwent  the  same  process  perhaps  something  better 
might  be  done  for  chemical  literature. — I  am,  &c. 

A  Subscriber  to  the  Cavendish  Society. 

Manchester,  zz  Feb.  i860. 


The  Atomic  Theory. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  In  the  number  of  the  Chemical  News  for  February 
4th,  i860,  I  observed  an  argument  for  the  atomic  theory; 
based  on  the  circumstance  that  the  attraction  between  spheres 
which  touch  one  another  varies  as  their  radii.  From  this 
it  was  argued,  that  indivisible  atoms  must  exist’’;  for  if  not, 
we  might  divide  matter,  until  wTe  should  have  portions  whose 
radii  =  o  ;  and  therefore  there  would  be  no  attraction. 

But,  if  this  law  of  attraction  be  true,  it  must  likewise  be 
true  for  any  size  of  sphere,  and  therefore  for  a  sphere  infi¬ 
nitely  small.  We  could  never  divide  matter  to  such  an 
extent  that  the  portions  would  have  no  diameter.  The 
question  of  attraction  is  mathematical ;  and  is  distinct 
from  any  theories  of  the  nature  of  matter. 

Besides  the  objections  that  I  put  forward  a  short  time  ago, 
under  the  name  of  (Gimel)  a  few  others  might  be  mentioned. 
For  instance:  the  atomic  theory  does  not  assign  any  proper¬ 
ties  to  the  atom  itself.  It  can  have  no  colour,  for  colour 
relates  to  a  number  of  atoms,  influenced  by  a  vibratory 
motion.  It  (i.  e.  the  atom)  cannot  be  spoken  of  as  trans¬ 
parent  or  opaque.  Transparency  is  a  question  of  an 
undulation  in  or  rather  pervading  the  space  between  the 
particles  of  a  body.  It  cannot  be  hard  or  soft.  These 
properties  depend  on  the  amount  of  motion  that  can  take 
place  among  the  particles.  It  can  have  no  weight;  for 
the  attraction  is  supposed  to  exist  exterior  to  the  atom.  The 
only  property  it  can  have  is  size.  It  is  difficult  to  imagine 
anything  to  have  size  and  nothing  else  ;  size  in  the  abstract 
can  scarcely  exist.  So  that  we  are  almost  obliged  to  admit 
that  the  atom  cannot  exist.  —  I  am,  &c. 

A.  Reynolds. 


The  Patent  Medicine  License. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  While  the  Budget  is  under  consideration,  I  should  be 
glad  if  you  would  call  attention  to  the  unfairness  of  the 
present  charges  for  the  license  to  sell  patent  medicines.  We 
London  druggists  pay  2/.  for  this  license ;  in  other  cities  and 
boroughs  they  pay  10s.  and  in  other  places  5s.  Now  it  is 
just  where  the  license  is  charged  least,  that  the  most  patent 
medicines  are  sold.  In  London  (except  at  a  few  large 
houses  in  that  special  line  who  might  be  made  to  pay  more) 
very  few  are  sold.  And  yet  we  are  made  to  pay  eight  times 
the  sum  for  a  license  that  a  man  pays  who  makes  a  good 
profit  on  the  sale.  I  would  suggest  that  the  duty  should  at 
least  be  equalised,  or  that  the  larger  sum  should  be  charged 
where  the  most  profit  is  made.  In  London  there  are  only 
about  1000  druggists,  not  half  of  whom  I  believe  take  out 
the  license.  In  the  country  there  are  about  20,000,  who 
almost  all  take  a  license,  and  a  good  number  of  grocers  besides. 

I  do  not  wish  to  see  the  country  druggists  charged  the 
higher  sum,  although  in  fairness  I  think  they  ought  to  be  ; 
but  I  do  contend  that  the  London  druggist  (except  the 
wholesale  and  special  houses)  should  only  be  made  to  pay 
the  lower. — I  am,  &c. 

A  London  Druggist. 


Chemical  Notices  from  Foreign  Sources. 
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To  the  Editor  of  the  Chemical  News. 

Sib, — In  your  number  of  the  Chemical  News  of  last  week, 
in  your  report  of  a  meeting  held  at  Hanover-Square  Rooms, 
I  am  represented  as  having  said,  “  Bread  food  he  considered 
especially  bad  —  opium  was  as  innocent,  and  less  trouble¬ 
some.”  What  I  intended  to  say  was,  “  that  aluminised 
bread  food  was  as  sure  a  poison  as  opium,  or  any  other 
poison  if  long  persisted  in,”  and  shall  be  obliged  to  you  to 
make  this  correction  in  your  next. — I  am,  &c. 

C.  H.  J.  Routii. 


Chemical  Notices  f  rom  Foreign  Sources. 

I.  MINERAL  CHEMISTRY. 

Action  of  Soluble  upon  Insoluble  Salts  ;  Spe¬ 
cial  Affinity  of  Phosphoric  Acid  for  the  Sesqui- 
ovid es.  —  M.  Guinet 1  shows  that  an  insoluble  phosphate  of 
protoxide  is  completely  decomposed  by  a  soluble  salt  with  a 
sesquioxide  base,  either  cold  or  by  boiling :  the  phosphate  of 
the  sesquioxide  is  precipitated. 

Phosphate  of  Cobalt  and  Potash  Alum. — The  reaction  is 
completed  by  boiling  in  less  than  an  hour :  the  phosphate  of 
cobalt,  which  is  of  a  violet-red  colour,  is  decomposed  to  form 
the  colourless  phosphate  of  alumina  which  is  precipitated. 

Phosphate  of  Cobalt  and  Chrome  Alum.  —  The  green  solu¬ 
tion  becomes  rose  coloured  after  boiling  for  a  few  moments, 
and  phosphate  of  chromium  is  formed. 

Phosphate  of  Cobalt  and  Iron  Alum.  —  The  decomposition 
is  completely  effected  in  a  few  minutes  in  the  cold. 

Other  salts  of  the  sesquioxide  may  be  taken  as  well  as  the 
alums,  and  the  author  has  verified  the  experiment  with  very 
different  salts :  the  nitrate  of  iron,  the  tartrate  of  iron  and 
potash,  &c. 

The  phosphates  of  nickel  and  silver  behave  in  the  same 
way  as  the  phosphate  of  cobalt,  as  does  the  phosphate  of 
copper ;  but  with  the  last  the  double  decomposition  takes 
place  very  slowly. 

II.  ORGANIC  CHEMISTRY. 

1  Crystallised  Guaiacum  Mesin.  —  Prof.  Hlasiwetz2 
has,  after  a  long  trial,  found  a  way  to  change  the  greater 
part  of  guaiacum  resin  into  crystals.  He  dissolves  a  pound 
of  the  resin  in  as  much  alcohol  as  will  make  a  solution  of 
the  consistence  of  a  thin  syrup.  This  he  strains  through 
fine  linen,  and  adds  gradually,  while  still  warm,  half  a  pound 
of  caustic  potash  in  spirit,  shaking  them  together.  The 
whole  is  allowed  to  stand  in  a  bottle  about  24  hours. 
The  magma  obtained  is  then  transferred  to  a  strong  linen 
cloth,  and  the  fluid  part  carefully  pressed  out.  The  moist 
cake  is  washed  with  strong  alcohol  until  the  the  alcohol 
runs  away  but  slightly  coloured.  The  mass  is  again  pressed, 
then  triturated  with  a  small  quantity  of  water,  and  after¬ 
wards  heated  in  a  dish  until  reduced  to  an  uniform  con¬ 
sistence.  It  is  then  transferred  to  a  filter  and  washed  with 
cold  water  until  the  salt  is  white,  and  the  water  runs  away 
colourless.  This  potash  salt  (which  is  but  slightly  soluble 
in  alcohol  and  water)  may  be  obtained  crystalline  by  dis¬ 
solving  it  in  a  large  quantity  of  dilute  alcohol  at  the  boiling 
point.  From  such  a  solution,  as  it  cools,  crystalline  flakes 
separate.  By  cooling  it  very  slowly  larger  crystals  may  be 
procured,  which  when  dried  have  a  pearly  lustre.  A  second 
crystallisation  gives  them  of  a  dazzling  whiteness.  From  a 
solution  of  this  salt  in  hot  potash  water,  hydrochloric  acid 
separates  the  resin.  Immediately  after  the  decomposition 
the  resin  is  fawn  coloured,  soft,  and  sticky ;  it  is  washed 
with  water,  dissolved  in  alcohol,  and  the  solution  is  allowed 
to  evaporate  spontaneously.  By  degrees  it  crystallises  com¬ 
pletely.  The  crystals  appear  scaly,  or  are  aggregated  toge¬ 
ther,  have  a  pearly  lustre,  and  a  slight  but  most  agreeable 
smell  like  vanilla. 


1  Comptes-Rendus,  t.  xlix.  p.  454. 

-  Annalen  der  Chemieund  Pharmacie,  Bd.  cxii.  s.l8j. 


They  dissolve  in  ether,  warm  acetic  acid,  and  dilute  potash 
ley,  but  are  insoluble  even  in  warm  ammonia  water.  Sul¬ 
phuric  acid  dissolves  them,  acquiring  a  purple  colour.  The 
alcoholic  solution  gives  with  perchloride  of  iron  an  intense, 
beautiful  green  colour.  Chloride  of  acetyl  gives  a  substitu¬ 
tion  product,  which  may  be  obtained  from  an  alcoholic  solu¬ 
tion  in  granular  crystals. 

It  should  be  remarked  that  with  this  ingredient  the  blue 
reaction  of  tincture  of  guaiacum  with  oxidisable  substances 
is  not  obtained. 

From  a  mixture  of  the  solution  of  the  crystallised  resin 
with  a  spirituous  solution  of  soda  a  soda  salt  is  precipitated, 
which  may  be  purified  like  the  potash  salt. 

Reactions  of  (lie  Tincture  of  Guaiacum. — M.  H. 
Schiff3  observes  that  when  iodine  is  added  to  the  tincture  of 
guaiacum,  no  coloration,  or  at  most  a  dirty  green  colour,  is 
seen.  It  is  only  on  the  addition  of  water  that  the  liquid 
turns  blue.  Neutral  salts  do  not  interfere  with  this  result ; 
but  a  drop  of  acid  is  sufficient  to  hinder  it.  The  blue  colour 
produced  by  perchloride  of  iron  is  changed  to  violet  by 
hyposulphite  of  soda,  but  this  colour  soon  disappears,  leaving 
a  colourless  liquid.  The  solution  obtained  by  digesting  zinc 
with  sulphurous  acid  also  decolorises  the  tincture  blued  by 
perchloride  of  iron. 

The  tincture  may  be  employed  to  discover  the  presence  of 
nitric  in  sulphuric  acid.  It  is  only  necessary  to  heat  the 
suspected  acid  in  a  tube  with  a  few  iron  filings,  and  to  pass 
the  gas  disengaged  into  the  tincture  of  guaiacum,  which  is 
immediately  turned  blue  if  the  gas  contain  any  hyponitric 
acid.  The  resin  of  guaiacum  dissolves  in  concentrated  sul¬ 
phuric  acid,  colouring  it  red  ;  water  causes  a  violet  precipi¬ 
tate  from  the  solution. 

Mixtures  of  Utlier  with  Water  and  Alcohol.™* 

M.  II.  Schiff4  shows  that  a  saturated  aqueous  solution  of 
ether  at  540  F.  has  a  density  of  0-983. 

Alcoholic  solutions  of  ether  gave  him  the  following  re¬ 
sults  : — 
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These  values  correspond  with  the  formula 


D  =  0729  +  0'00C>966  p  —  0-00000222 p^ 
in  which  p  represents  the  weight  of  the  alcohol. 

III.  CHEMICAL  ANALYSIS. 

l!«timation  of  Titanic  Acid  in  Silicate*.  — - 

Sclieerer5  remarks  that  very  many  silicates  contain  small 
quantities  of  titanic  acid,  which  hitherto  has  been  over¬ 
looked.  When  a  silicate  is  decomposed  in  the  ordinary  way, 
by  acids  or  carbonate  of  soda,  the  greater  part  of  the  titanic 
acid  is  found  in  the  precipitate  obtained  by  adding  ammonia 
to  the  solution  filtered  from  the  silicic  acid ;  but  some  re¬ 
mains  with  the  silicic  acid.  To  separate  this,  the  latter  is 
treated  with  fluoric  and  sulphuric  acids,  and  the  residuum  is 
added  to  the  precipitate,  which  has  been  previously  ignited. 
The  united  mass,  in  which,  besides  titanic  acid,  alumina, 
oxide  of  iron,  manganese,  and  some  lime  and  magnesia 
may  be  present,  is  fused  with  bisulphate  of  potash,  the  tem¬ 
perature  being  gradually  raised  until  the  greater  part  of  the 
sulphuric  acid  in  excess  is  dissipated.  The  fused  mass  is 
then  dissolved  in  a  large  quantity  of  water,  and  sulphuretted 
hydrogen  is  passed  through  until  the  peroxide  of  iron  is 
reduced  to  protoxide.  After  this  the  solution  is  boiled,  and 
the  fluid  being  kept  hot,  carbonic  acid  is  passed  through. 


3  Ibid.  Bd.  cxi.  s.  372. 

4  Ibid.  s.  373. 

3  Ibid.  Bd.  cxii,  s.  17 8. 
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The  bases  remain  in  solution  while  the  titanic  acid  is  pre¬ 
cipitated. 

Detection  of  Fusel  Oil  in  Spirit  of  Wine. — 

Chloride  of  calcium  in  small  pieces  is  put  into  a  beaker,  and 
just  enough  of  the  suspected  spirit  is  poured  over  to  moisten 
the  whole ;  the  beaker  is  then  covered  with  a  glass  plate  and 
allowed  to  stand.  In  a  short  time,  if  fusel  oil  be  present,  the 
smell  will  be  distinctly  perceptible,  and  will  become  stronger 
and  stronger  on  standing  for  some  hours.  In  this  way  the 
least  trace  of  fusel  oil  can  be  recognised ;  but  when  the 
quantity  present  is  very  small,  the  mixture  must  be  left 
together  longer  before  the  experimenter  smells  it,  and  then 
the  nose  must  be  applied  frequently  at  short  intervals. 

The  impossibility  of  recognising  small  quantities  of  fusel 
oil  in  spirit  depends  upon  the  insensibility  of  the  olfactory 
nerves  produced  by  the  vapour  of  alcohol.  If  we  wish  to 
smell  fusel  oil  alone  we  must  prevent  alcohol  vapour  from 
rising ;  this  is  best  done  by  mixing  the  alcohol  with  chloride 
of  calcium,  which  fixes  it.  Fusel  oil  also  combines  with 
chloride  of  calcium,  but  the  combination  is  not  odourless, 
while  the  alcohol  is  held  so  fast  that  it  does  not  disturb  the 
smell  of  the  fusel  oil.6 

IV.  TECHNICAL  CHEMISTRY. 

Aiiplicatioa  of  Mineral  Oil  for  the  Lnhrication 
of  Watches,  &c. — The  finest  animal  and  vegetable  oils 
are  found  after  some  time  to  act  on  and  oxidise  the  metals ; 
Dr.  Artus 7  has  therefore  tried  to  find  a  substitute  for  them 
free  from  the  above  objection.  Mineral  oil  purified  in  the 
following  manner  he  has  found  to  answer  the  purpose  well. 
First  of  all  the  oil  is  to  be  shaken  with  saturated  chlori¬ 
nated  soda,  and  allowed  to  stand.  The  supernatant  oil  is 
then  poured  off  and  shaken  repeatedly  with  milk  of  lime 
and  allowed  to  become  clear.  The  oil  is  again  separated 
and  then  mixed  with  one  third  of  its  volume  of  a  strong 
solution  of  soda  and  subjected  to  rectification.  Many  trials 
of  this  have  been  made  by  mechanicians,  who  speak  strongly 
in  favour  of  it. 

Purification  of  Paraffin. — Those  paraffins  which 
do  not  become  clear,  and  remain  too  soft  after  purification 
with  sulphuric  acid,  P.  Wagenman8  of  Neuwied  recommends 
to  be  melted  with  a  small  percentage  of  oleine,  then  to  be 
pressed  while  warm,  and  afterwards  boiled  with  a  weak 
alkaline  ley.  He  treats  it  with  5  or  10  per  cent,  of  oleine, 
and  as  this  does  not  dissolve  paraffin,  the  mineral  oil  and 
the  oleine  only  are  removed  by  pressure.  The  mixture  of 
mineral  oils  and  oleine  is  distilled  with  superheated  steam. 
The  mineral  oils  distil  at  220°,  and  oleine  at  280°. 


LABORATORY  MEMORANDA. 


lAtne-det erniinations.— To  avoid  the  inaccuracy  and  loss 
of  time  nearly  always  resulting  from  the  ordinary  method  of 
determining  lime,  viz.  by  strongly  heating  the  precipitate  of 
oxalate  of  calcium,  and  converting  the  same  into  carbonate  by 
repeatedly  moistening  with  solution  of  carbonate  of  ammonium, 
I  am  in  the  habit  of  weighing  the  precipitate  as  sulphate  instead. 
The  addition  of  sulphuric  acid  or  even  of  sulphate  of  ammonium 
alone ,  to  caustic  lime  is  hardly  a  safe  operation,  in  an  analytical 
point  of  view,  if  the  mass  in  the  crucible  is  at  all  bulky,  but 
the  solution  I  am  about  to  recommend  may  be  employed  without 
inconvenience  for  the  purpose  indicated  above.  Three  parts  of 
pure  liquor  ammonice,  of  the  ordinary  strength  should  be  just 
neutralised  with  pure  sulphuric  acid  (previously  diluted  with  its 
bulk  of  water),  and  the  two  parts  of  the  ammonia-solution  added. 
In  each  ounce  of  the  fluid  thus  obtained  10  grains  of  chloride  of 
ammoniun  must  be  dissolved ;  the  whole  may  then  be  filtered  into 
a  small  reagent-bottle  and  appropriately  labelled.  It  must  of 
course  entirely  volatilise  when  heated  on  platinum  foil.  In  this 
manner  the  lime  is  weighed  as  sulphate  which  may  be  strongly 
ignited  without  change,  one  weighing  therefore  being  sufficient. — 
Wentworth  L.  Scott. 


6  Polytech .  Centralblatt,  1859,  s.  1627. 

7  Ibid. S.75.  .  8  Ibid,  s.75,76. 


Estimation  of  Mixtures  of  Acids  or  Alkalies  in 
Solution.  —  In  the  Chemical  News,  No.  9,  p.  108,  under  the 
head  “  Laboratory  Memoranda,”  there  is  a  method  proposed  for 
analysing  a  mixture  of  acids  or  alkalies  by  saturation  with  two 
or  more  alkalies  or  acids;  as  I  am  unable  to  see  that  there  is  a 
any  advantage  or  reason  in  the  process,  I  send  an  equation  which 
will  really  give  the  required  result,  if  there  is  nothing  else 
present  besides  the  mixed  acids  or  alkalies,  or  the  quantity  of 
other  impurities  is  known.  Let  X  and  Y  be  the  quantities  of  the 
two  substances  present  in  a  known  weight  of  mixture,  then : 

t  Wt.  of  mixed  acids  or  alkalies  _  Eq.  of  Y  Qu^t-  acid  or  alkali  saturated 
X  =  Eq.  of  X)  _ _  E<1-  acid  or  alkali 

t  Eq.  ofX-TEq.  of  Y 

The  equivalents  must  in  each  case  be  taken  which  correspond  to 
1  Eq.  of  NaO,  or  1  Eq.  of  HO.SO3 :  thus,  sulphuric  acid  =  49,  tar¬ 
taric  acid  and  citric  acid 

2  3 

Under  the  head  “Correspondence,”  in  the  same  Number,  there  is 
a  supposed  proof  of  the  non-existence  of  indivisible  atoms,  resting 
on  a  misapprehension  of  the  use  and  value  of  infinity. — John 
Morland,  F.C.S. 


MISCELLANEOUS. 


Sale  of  Poisons.  —  In  the  House  of  Commons  on  Tuesday 
the  21st  inst.  Mr.  Clive_  obtained  leave  to  bring  in  a  bill  to  regu¬ 
late  the  sale  of  poisons. 

Metropolitan  lioai'd  of  Works.  Contract  for 
Perclilorirte  of  Iron.  —  The  Metropolitan  Board  have 
advertised,  as  will  be  seen  on  reference  to  our  front  page,  for 
tenders  to  supply  perchloride  of  iron  for  deodorising  purposes 
during  the  summer  months  of  the  present  year.  The  perchlo¬ 
ride  supplied  is  not  to  contain  less  than  ilb.  of  iron  per  gallon, 
corresponding  to  2  lbs.  14^  oz.  of  perchloric!  e  and  not  more  than 
I  oz.  per  gallon  of  free  hydrochloric  acid.  The  quantity  to  be 
delivered  per  diem  within  the  Metropolitan  area  is  5000  gallons 
or  thereabouts,  and  as  much  more  if  necessary  on  receiving  three 
weeks  notice  that  it  will  be  required. 

Sofistitsate  for  CUntta-Perclfia. — According  to  Dr.  Kirr, 
when  the  bark  of  the  linden  is  boiled  for  some  time  in  water  it 
becomes  soft,  supple,  and  susceptible  of  taking  all  kinds  of  forms, 
Avhicli  it  preserves  on  becoming  hard  by  cooling.  This  property 
it  preserves  after  having  been  used,  so  that  it  can  be  used  agaiii 
for  different  purposes ;  according  to  this,  the  bark  of  the  linden 
may  be  to  a  certain  extent  substituted  for  gutta-percha.—  An~ 
nates  Mecl.  de  la  Flandre  Occident. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

E.  C.  C.  Stanford  .—The  Fitsmaurice  Light  Company  have  an  office  in 
King  William  Street,  E.C. 

C.  M.  Dick _ We  shall  be  glad  to  hear  more  on  the  subject ;  but  we 

doubt  whether  our  correspondent  is  right  as  to  the  cause  of  flour  heating 
and  souring. 

M.  IV.  H. — Forty  cells  of  Grove’s  battery.  It  is  convenient  to  have  a 
lantern  with  an  arrangement  for  adjusting^the  carbon  points. 

J.  M. — Mr.  Hancock  vulcanises  in  several  ways.  Sometimes  he  dips 
the  rubber  compound  into  melted  sulphur  ;  at  other  times  he  sifts  sul¬ 
phur  on  to  the  sheets  before  curing,  or  he  mixes  it  with  the  French 
chalk,  and  sometimes  he  mixes  sulphur  with  the  solvent. 

Phosphate _ 1.  Impossible,  we  believe,  2.  A.  soluble  alkaline  silica  can 

be  made  by  fusing  sand  with  an  alkali. 

Excelsior.— It  is  said  to  be  a  consequence  of  catalytic  action. 

IV.  J.  J _ 1.  The  preparation  of  chlorodyne  is  kept  a  secret.  Its  use  is 

as  an  antispasmodic  and  sedative,  z  Cyanide  of  potassium  W’ill  take 
nitrate  of  silver  stains  out. 

John  Godwin _ We  fear  it  will  be  impossible  to  do  what  our  corre¬ 

spondent  wishes.  It  would  need  a  large  book,  and  would  be,  in  fact,  a 
manual  of  chemistry. 

E.  H.  (York) —  W.  S.  (Hanley)  —  answers  next  week. 

Thomas  Salter,  F.C.S.  —  J.  B.  —  received. 

Mr.  F.  W.  Griffin's  book  has  been  received,  and  will  shortly  be 
reviewed. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office ;  12  and  13  Red  Lion  Court,  Fleet  Street,  London  E.  C. 
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Researches  on  the  Organo-metallic  Radicals ,  by 
M.  Auguste  Cahoubs. 

{Continued  from  p.  135.) 

Action  of  SCa.g's&esiumi  osa  tine  of  JEilsyl 

and  Methyl. — Magnesium,  like  zinc  (wliicli  it  resem¬ 
bles  in  many  respects),  appearing  only  able  to  form  a 
single  stable  grouping  of  the  form  MgX,  ought  only  to 
form  a  single  compound  with  ethyl  and  methyl,  and 
experiment  shows  that  such  is  really  the  fact.  If  we 
place  some  filings  of  magnesium  in  a  long  and  stout 
glass  tube  of  small  diameter,  and  pom  on  the  metal 
a  few  cubic  centimetres  of  iodide  of  ethyl,  a  lively  re¬ 
action  ensues,  accompanied  by  a  notable  elevation  of 
temperature.  The  action  is  moderated  by  affusions 
of  cold  water,  and  when  the  tube  returns  to  the  tem¬ 
perature  of  the  air  it  is  sealed,  placed  in  an  oil  bath,  which 
is  heated  to  between  120°  and  130°  C.  and  the  tempe¬ 
rature  kept  within  these  limits  for  some  hours.  A  solid 
white  mass  is  then  found  in  the  tube  composed  of  iodide 
of  magnesium,  some  unaltered  iodide  of  ethyl,  and 
finally  a  colourless,  very  volatile  liquid,  possessing  a 
strong  alliaceous  odour,  which  takes  fire  in  the  air,  and 
decomposes  water  with  violence  when  thrown  upon  it. 
To  separate  this  substance  from  the  rough  product,  the 
contents  of  the  tube  are  introduced  into  a  small  retort 
previously  filled  with  hydrogen,  and  distilled  at  a  mode¬ 
rate  heat.  The  iodide  of  ethyl  and  the  new  substance 
pass  over  while  the  earthy  iodide  remains  behind  in  the 
retort.  By  properly  managed  rectifications  of  the  dis¬ 
tillate  the  inflammable  product  can  be  separated  from 
the  excess  of  hydriodic  ether.  The  analysis  of  the  liquid 
gave  the  following  percentage  results : 
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The 

error  in  the  carbon 

and  hydrogen  observed  in  this 

analysis  depends  upon  the  presence  of  a  small  quantity 
of  hydriodic  ether,  of  which  it  is  almost  impossible  to 
deprive  the  product.  I  redistilled  the  same  liquid 
in  a  current  of  hydrogen,  and  after  rejecting  the  first 
that  came  over,  the  new  specimen  yielded  .* 

Carbon  .....  55*20 

Hydrogen  .  .  .  .  .  u'50 

Magnesium .  .  .  .  .  — 

Here,  as  in  the  preceding  analysis,  the  carbon  and 
hydrogen  are  in  excess  •  but  the  behaviour  of  the  pro¬ 
duct  with  water,  its  mode  of  formation,  and  the  manifest 
analogies  with  zinc  ethyl  which  it  presents  can  leave  no 
doubt  as  to  its  real  formula.  It  corresponds  with  the 
oxide  of  magnesium,  ethyl  replacing  the  oxygen. 

Iodide  of  methyl  behaves  with  magnesium  just  in  the 


same  way  as  the  iodide  of  ethyl :  the  action  is  lively ; 
heat  is  evolved,  and  a  white  mass  is  formed  which  by 
distillation  is  separated  into  iodide  of  methyl,  and  a 
strongly-smelling  mobile  liquid,  inflammable  in  the  air 
and  decomposing  water  with  the  disengagement  of  marsh 
gas,  separating  at  the  same  time  flakes  of  magnesia. 

By  the  action  of  magnesium  on  iodide  of  ethyl,  a  large 
quantity  of  gas  is  produced.  Some  of  this  is  absorbed 
by  bromine  with  the  formation  of  bromated  Butch 
liquid.  The  part  on  which  bromine  does  not  act  can  be 
partially  liquefied  by  exposure  to  extreme  cold,  and  the 
observations  of  Frankland  seem  to  show  the  presence  of 
some  carbide  of  hydrogen,  C8HJ0.  The  action  of  magne¬ 
sium  on  iodide  of  ethyl  then  is  exactly  like  that  which 
zinc  exerts  on  this  ether,  and  may  be  fornmlarised 
in  a  similar  manner. 

C4H3I  +  2  Mg  =  C4H5Mg  +  Mg  I. 

2  (C4H5I)  +  2  Mg  =  2  Mg  I  +  C8II10 

c8h10=c4h4+c4h6. 

JLluminetityl.  —  Aluminium  in  the  cold  exerts  no 
action  on  iodide  of  ethyl :  at  the  temperature  of  ioo°  C. 
however,  the  attack  becomes  very  manifest,  and  by 
maintaining  the  mixture  for  24  hours  at  1  30°  in  sealed 
tubes  the  reaction  is  complete.  Thick  white  vapours 
are  seen  at  the  commencement,  the  metal  gradually 
disappears  and  a  viscous  liquid  is  obtained  which  fumes 
abundantly  in  the  air.  The  contents  of  the  tube  placed 
in  a  retort  filled  with  hydrogen  and  distilled  yields  a 
colourless  liquid  with  a  penetrating  disagreeable  odour, 
which  presents  some  analogy  with  altered  oil  of  turpen¬ 
tine.  It  fumes  in  the  air,  and  decomposes  water  with 
an  explosion,  producing  alumina  and  hydriodic  acid,  as 
well  as  an  inflammable  gas  which  burns  with  a  pale 
blue  flame.  It  boils  between  340°  and  350°  C.  It 
contains  aluminium,  iodine,  and  carbon  and  hydrogen 
in  the  proportions  which  constitute  ethyl.  On  analysis, 
the  product  gave  results  which  agree  with  the  formula  : 
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When  this  liquid  is  allowed  to  fall  drop  by  drop  into 
a  bottle  of  chlorine  or  oxygen,  it  immediately  takes 
fire  and  burns  with  a  violet  flame.  The  combina¬ 
tion  belonging  to  the  same  type  as  alumina,  we 
may  consider  it  as  formed  of  an  equivalent  of  iodide 
of  aluminium  with  an  equivalent  of  aluminethyl. 
Zinc  ethyl  attacks  it  quickly  and  there  is  formed 
the  iodide  of  zinc,  and  a  very  inflammable  liquid  which 
is  probably  aluminethyl.  The  iodide  of  methyl  behaves 
with  aluminium  just  as  the  iodide  of  ethyl.  A  colour¬ 
less  liquid  is  produced  which  contains .  aluminium, 
iodine  and  the  elements  of  methyl.  Like  its  ethylated 
homologue  this  compound  bums  in  the  air,  and  quickly 
decomposes  water,  forming  the  hydride  of  methyl. 


146 


On  the  Organo-Metallic  Radicals. 


(Chemical  News 
l  March  1,  i860 


Glucinium  acts  strongly  oil  tlie  iodide  of  ethyl  when 
heated  with  this  liquid  in  sealed  tubes.  As  in  the  for¬ 
mer  cases  a  solid  substance  is  obtained,  which  by  distil¬ 
lation  furnishes  a  liquid  having  the  power  of  decompos¬ 
ing  water  with  the  disengagement  of  an  inflammable 
gas ;  the  mode  of  action  appears  analogous  to  that  of 
aluminium. 

Stannethyl*.  —  Tin  foil  is  rapidly  attacked  by  hydri- 
odic  ether  in  sealed  tubes  at  a  temperature  of  140°  to 
1  50°.  At  the  latter  temperature,  by  employing  2^  or  3 
parts  of  iodide  of  ethyl  to  1  of  tin,  the  reaction  is  com¬ 
pleted  in  from  20  to  30  hours.  When  the  tubes  are 
cold,  we  find  in  them  two  sorts  of  products  —  a  white 
substance  crystallised  in  long  needles  and  a  yellowish 
mobile  liquid  —  the  tin  has  entirely  disappeared.  The 
liquid  poured  from  the  crystals  again  deposits  magnifi¬ 
cent  crystals  like  the  preceding.  These  are  removed 
with  care,  and  when  the  liquid  deposits  no  more,  it  is 
carefully  distilled  in  a  retort  furnished  with  a  thermo¬ 
meter.  It  begins  to  boil  towards  7  20  or  75 °,  when  the 
unaltered  hydriodic  ether  passes  over.  The  thermo¬ 
meter  soon  rises  to  230°  and  remains  there  a  short  time. 
At  this  temperature  an  amber-coloured  liquid  with  a 
very  irritating  odour  passes,*  then  the  thermometer 
rapidly  mounts  to  2450.  The  temperature  then  remains 
constant,  and  the  product  gathered  in  the  receiver 
solidifies  by  cooling  into  a  white  mass  formed  of  needles 
crossing  one  another.  The  reddish  crystalline  matter, 
a  very  small  quantity  of  which  remains  in  the  retort,  is 
iodide  of  tin.  The  crystals  withdrawn  from  the  tubes 
and  those  deposited  from  the  liquid  dissolve  in  warm 
alcohol,  separating  on  evaporation  in  beautiul  colourless 
prisms,  which  are  completely  deprived  of  smell  by 
squeezing  in  blotting  paper  and  recrystallisation.  These 
crystals  at  420  melt  into  a  colourless  very  limpid  liquid, 
which  boils  between  2450  and  246°  0.  Cold  ether 
dissolves  them  easily.  They  are  very  slightly  soluble 
in  cold  water,  but  more  so  in  boiling.  The  alcoholic 
solution  is  immediately  decomposed  by  the  sulphate, 
nitrate,  acetate,  &c.  of  silver,  forming  iodide  of  silver, 
and  the  corresponding  salts  of  the  oxide  of  stannethyl. 
Ammonia  decomposes  the  alcoholic  solution,  giving  a 
white  amorphous  precipitate  of  oxide  of  stannethyl, 
which  dissolves  in  an  excess  of  the  precipitant.  Oxalic 
acid  and  the  oxalates  form  white  precipitates.  Cyanide 
of  silver  gives  iodide  of  silver,  and  the  iodocyanide  of 
stannethyl  which  remains  dissolved  in  the  alcohol  and 
forms  on  evaporation  a  crust  of  crystalline  appearance. 

When  iodide  of  stannethyl  is  heated  in  sealed  tubes 
with  its  weight  of  iodine,  it  is  completely  decomposed, 
and  the  red  iodide  of  tin  and  hydriodic  ether  are  formed. 

C4H5SnI  +  2I  =  Snl2  +  C4H5I. 


The  analysis  of  the  colourless  prismatic  crystals  re¬ 
moved  from  the  tube  and  purified  by  several  recrystal¬ 
lisations  gave  results  which  agree  with  the  formula, 
C.ITSnI. 
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There  is  formed  then  by  the  reciprocal  action  of  tin  and 
the  iodide  of  ethyl,  the  crystallised  iodide  of  a  ternary 
radical  containing  carbon,  hydrogen  and  tin,  which  I 
shall  call  stannethyl,  a  radical  which  can  be  eliminated 
by  the  intervention  of  a  more  electro-positive  metal. 
.Action  of  Alloy*  of  Vin  and  Sodium  on  Iodide 

of  Ethyl.  * —  After  having  examined  the  action  of  pure 


tin  on  iodide  of  ethyl,  I  propose  to  study  that  of  a  series 
of  alloys  of  tin  and  sodium  on  the  same  product.  The 
experiments  of  Wurtz  have  shown  that  pure  sodium 
splits  up  the  iodide  of  ethyl  into  an  alkaline  iodide,  and 
a  carbide  of  hydrogen,  C8II10  (ethyl),  which  has  been 
improperly  considered  as  the  radical  of  the  ether  deri¬ 
vatives  of  alcohol.  Knowing  the  action  of  these  metals 
taken  separately,  it  is  interesting  to  see  how  their  alloys 
behave. 

I  commenced  with  an  alloy  of  98  parts  of  tin  and  2 
parts  sodium.  This  alloy  had  some  malleability,  but 
broke  on  repeated  strokes  of  the  hammer.  It  had  no 
action  on  the  iodide  of  ethyl  in  the  cold,  but  heated  to 
130°  C.  the  decomposition  was  completed  in  20  or  25 
hours.  As  with  pure  tin,  a  large  proportion  of  iodide  of 
stannethyl  was  formed,  but  with  a  larger  quantity  of  an 
irritating  oil  with  a  mustard  smell,  only  a  small  quantity 
of  which  is  obtained  with  pure  tin. 

An  alloy  of  95  parts  tin  and  5  of  sodium  (which  can 
be  pulverised)  was  not  immediately  attacked  by  iodide 
in  the  cold  ;  by  prolonged  contact  it  was  acted  on.  At 
1 30°  C.  the  action  was  completed  in  some  hours,  with  the 
formation  of  the  same  bodies  as  before,  but  a  larger 
amount  of  the  oily  matter  with  the  mustard  smell.  In 
both  these  cases  analysis  proved  that  the  crystallised 
matter  was  iodide  of  stannethyl. 

The  oily  matter  carefully  rectified  gave  two  products : 
a  colourless  liquid  with  an  etherial  odour,  which  boiled 
about  750,  a  strongly  smelling  liquid,  which  boiled 
between  230°  and  240°,  and  lastly,  crystals  of  iodide  of 
stannethyl.  I  have  not  analysed  the  product  which 
boiled  at  750,  all  its  properties  showing  that  it  was 
hydriodic  ether.  The  other  liquid  after  2  or  3  rectifica¬ 
tions  had  a  constant  boiling  point,  between  2340  and 
236°.  It  was  a  perfectly  definite  compound,  whose  ana¬ 
lysis  agreed  with  the  formula  (C4TI5)3Sn2I.  This  liquid 
then  is  the  iodide  of  a  new  radical,  corresponding  to  the 
oxide  Sn303,  and  represented  by  the  formula  Sn3Er 

An  alloy  of  92  parts  tin  and  8  parts  sodium  (which 
i  s  easily  pulverised)  is  not  immediately  attacked  by  the 
iodide  of  ethyl ;  but  after  some  minutes  heat  is  evolved, 
and  the  penetrating  odour  of  iodide  of  stannethyl  is 
perceived.  When  the  mixture  had  cooled,  I  placed  it 
111  stout  tubes,  sealed  them,  and  heated  to  140°  for  24 
hours.  Two  of  the  tubes  having  been  broken,  only  a 
small  quantity  of  gas  was  given  off,  but  a  third  flew  to 
pieces.  The  liquid  part  of  the  contents  of  the  tubes 
was  an  amber  coloured  limpid  fluid,  which  began  to 
boil  about  200°,  and  the  greater  part  of  which  distilled 
between  23 50  and  2450.  This  last  portion,  deposited 
crystals  of  iodide  of  stannethyl.  The  first  portion  care¬ 
fully  rectified  between  23 50  and  238°,  also  proved  to  be 
iodide  of  stannethyl. 

An  alloy  of  90  parts  tin  and  10  parts  sodium  is 
quickly  attacked  by  iodide  of  ethyl,  even  cold,  with  the 
formation  of  a  volatile  liquid,  having  a  mustard  smell. 
When,  however,  no  action  takes  place  in  the  cold,  the 
mixture  may  be  heated  to  140°  for  24  hours.  The 
tubes  having  been  broken,  the  residue  is  exhausted  with 
anhydrous  ether.  The  etherial  solution  evaporated  on  a 
water  bath  leaves  as  residue  a  yellowish  oil,  which 
swims  on  a  viscous  substance  of  a  deeper  colour.  The 
oil  when  rectified  gave  a  pale  amber  coloured  liquid, 
which  boiled  between  23  50  and  238°,  and  which 
analysis  proved  to  be  the  iodide  of  sesquistannethyl. 

Eighty-eight  parts  of  tin  and  1 2  sodium  form  a  crystal¬ 
lised  alloy  which  is  quickly  acted  on  by  hydriodic  ether. 
The  mixture  heated  for  1 8  to  24  hours,  to  1 30°,  in  sealed 
tubes  as  before,  vields  a  vellowish  brown  mass.  On 
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treating  tliis  with  a  mixture  of  alcohol  and  ether,  and 
evaporating  the  solution,  a  slightly  coloured  oil  is 
obtained,  with  an  orange  coloured  viscous  mass,  in 
which  a  few  crystals  of  iodide  of  stannethyl  may  be  dis¬ 
tinguished.  The  oily  matter  which  forms  the  greater 
part  of  the  product  analysis  shows  to  be  the  iodide  of 
sesquistannethyl. 

A  mixture  of  80  parts  of  tin  and  20  parts  of  sodium 
(a  very  beautiful  white  alloy,  formed  of  a  mass  of 
librous  crystals)  is  immediately  acted  on  by  iodide  of 
ethyl,  the  greater  part  of  the  iodide  being  expelled,  and 
a  dry  powder  being  left  in  the  retort.  This  powder, 
with  a  small  quantity  of  hydriodic  ether,  is  introduced 
into  stout  glass  tubes,  which  are  sealed,  and  heated  to 
1 200  for  1 2  hours.  On  breaking  the  tubes  sometimes 
but  a  small  quantity  of  gas  escapes,  and  at  other  times 
enough  to  produce  an  explosion.  The  tubes  contain  a 
greenish  black  mass  with  a  powerful  odour,  which 
causes  a  flow  of  tears  and  very  violent  sneezing.  The 
mass  is  digested  with  ether  for  24  hours,  and  the  liquid 
is  filtered  into  a  glass,  which  has  been  previously  filled 
with  carbonic  acid.  In  this  way  a  yellowish  liquid  is 
obtained,  which  left  by  itself  in  a  stoppered  bottle, 
deposits  a  white  flocculent  matter  that  is  decomposed 
by  hydrochloric  acid,  producing  a  limpid  slightly 
coloured  oil  with  a  most  penetrating  odour. 

The  etherial  solution  separated  from  the  preceding  is 
distilled  to  about  an  eighth  of  its  original  volume.  In 
this  state  of  concentration  nothing  is  deposited ;  but  if 
half  the  volume  of  alcohol  be  added,  and  the  evaporation 
continued,  a  limpid  oil  is  soon  seen  to  separate,  which 
swims  on  a  colourless  slightly  viscous  liquid. 

The  yellow  oil  is  but  slightly  soluble  in  ordinary 
alcohol.  Submitted  to  rectification  it  begins  to  boil 
about  170°  to  1 7  50,  and  the  boiling  point  gradually 
rises.  Towards  the  end  of  the  distillation  the  liquid 
becomes  very  cloudy,  thick  white  fumes  escape,  and  me¬ 
tallic  tin  separates  in  the  form  of  a  melted  globule.  The 
same  yellow  oil  exhausted  by  weak  alcohol,  and  then 
kept  for  some  time  in  an  oil  bath,  heated  to  1 70°  or 
1800,  until  nothing  more  distils,  has  a  constant  composi¬ 
tion.  If  particles  of  iodine  be  thrown  on  it,  the  liquid 
becomes  hot,  but  no  gas  is  disengaged ;  at  the  same  time 
the  irritating  odour  of  the  iodide  of  sesquistannethyl  is 
manifested. 

When  the  rude  product  of  the  preceding  rectification  is 
digested  with  chloride  of  calcium,  and  distilled  again,  a 
small  quantity  passes  over  about  1 8o°  ;  then  the  ther¬ 
mometer  rapidly  mounts  to  about  240°,  and  remains  there 
for  some  time ;  the  temperature  afterwards  rises  slowly  to 
280°,  and  the  last  drops  of  the  liquid  distil  between 
280°  and  290°.  In  this  second  rectification  a  small 
quantity  of  tin  separates.  The  two  portions  of  liquid 
condensed,  are  colourless,  and  perfectly  limpid. 

The  viscous  liquid  is  concentrated  over  a  water  bath  to 
about  half  its  volume,  and  then  about  twice  its  volume 
of  water  is  added,  by  which  means  there  is  separated  a 
very  slightly  coloured  semi-fluid  oil,  greatly  resembling 
a  fat  oil  in  appearance.  Heated  for  some  hours  in  a 
water  bath,  and  then  left  in  a  dry  vacuum,  this  oil  is 
quite  transparent.  It  smells  like  mould.  Heat  com¬ 
pletely  decomposes  it.  Some  tin  is  separated  and  a 
colourless  very  mobile  oil  is  condensed,  which  is  purified 
bv  a  new  rectification.  This  oil,  which  has  an  etherial 
odour,  very  different  from  that  of  the  other  compounds 
of  ethyl  and  tin,  is  the  distannethyl  recently  discovered 
by  MM.  Frankland  and  Buckton.  The  thick  oil  which 
yielded  it  is  stannethyl. 

JJistannethyl  does"  not  unite  directly  with  oxygen, 
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chlorine,  or  iodine  :  it  never  behaves  as  a  radical :  it  is 
an  inactive  substance,  which  can  exchange  a  portion  of 
its  ethyl  for  chlorine  or  iodine,  to  reproduce  compounds 
of  the  same  type ;  but  can  assimilate  nothing  to  form 
compounds  of  a  higher  order.  This  fact  demonstrates  the 
ersistence  of  the  grouping  SnX2,  which  we  cannot  go 
eyond. 

The  yellow  oil,  but  slightly  soluble  in  ordinary 
alcohol,  furnished  on  analysis  results  which,  converted 
into  percentages,  were  as  follows  : 
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This  product  must  then  be  considered  as  a  sesqui- 
ethylide  of  tin,  and  consequently  its  formula  will  be 
written  Sn3  (C4H5)3.  It  unites  directly  in  the  cold 
with  oxygen,  chlorine,  bromine,  and  iodine,  reproducing 
the  oxide,  chloride,  and  iodide  of  sesquistannethyl. 
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On  the  Use  of  Seivemge.1 

The  transport  of  the  sewa ge  matter  to  a  distance  from 
the  metropolis  has  become  with  the  present  arrangements 
a  matter  of  paramount  necessity ;  but  the  accomplish¬ 
ment  of  that  end  ought  by  no  means  to  stifle  the  inquiry 
as  to  whether  some  means  might  not  be  devised  for  ren¬ 
dering  the  same  material  available  for  useful  purposes. 

If  the  citizens  of  London  were  as  fully  impressed  as 
they  ought  to  be  with  the  importance  of  this  subject,  if 
they  could  realise  the  enormous  pecuniary  loss  they  are 
at  present  sustaining  by  the  system  pursued,  they 
would  not  quietly  acquiesce  in  the  report  of  those 
chemists  who  have  expressed  doubts  as  to  the  practica¬ 
bility  of  employing  their  sewerage  for  agricultural  pur¬ 
poses,  but  would  persevere  in  putting  both  science  and 
capital  into  requisition  until  the  difficulties  had  been  at 
length  surmounted. 

Nor  would  it  be  consistent  with  ordinary  prudence  to 
depend  upon  a  foreign,  precarious,  and  probably  exhaust¬ 
ible  source,  for  the  supply  of  that  material  which  nature 
has  placed  within  the  reach  of  every  individual  in  the 
excreta  which  he  himself  furnishes.  On  the  other  hand, 
the  other  class  of  reasoners  who  rely  upon  the  subsoil  for 
restoring  at  any  time  and  to  any  extent  the  loss  occa¬ 
sioned  by  the  transfer  of  the  constituents  of  our  crops  to 
our  great  cities,  lean  more  upon  theory  than  it  would  be 
safe  to  do  in  matters  of  such  momentous  importance. 

It  may  be  demonstrable  indeed  that  the  crust  of  the 
globe,  take  it  all  in  all,  contains  an  inexhaustible  supply 
of  the  phosphates,  and  it  may  be  also  true  that  certain 
land  has  been  made  by  diligent  tillage  alone  to  yield 
up  to  the  crop  a  sufficiency  of  this  ingredient  for  a  period 
of  time,  which  although  nothing  compared  to  the  dura¬ 
tion  of  the  community  in  which  the  trial  was  made, 
seems  to  our  limited  views  as  something  considerable. 
But  experiments  are  yet  wanting  to  show  what  amount 
of  labour,  what  description  of  treatment,  what  period  of 
time,  what  concurrence  of  atmospheric  conditions,  would 


1  From  a  Lecture  on  Sewerage,  with  particular  reference  to  Baron 
Liebig’s  remarks  relative  to  the  system  of  disposing  of  it  adopted  in  the 
principal  cities  of  this  country;  delivered  on  February  3,  i860,  in  Oxford, 
by  Charles  Daubeny,  M.D.  F.R.S.  Professor  of  Rural  Economy  in  that 
University. 
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be  required  under  ordinary  circumstances  to  effect  the 
desired  end ;  and  indeed  the  investigations  made  else¬ 
where  might  lead  us  to  infer  that  the  means  employed 
at  Lois-Weedon,  even  if  they  could  be  adopted  on  a 
sufficiently  large  scale  elsewhere,  would  in  the  majority 
of  cases  be  insufficient  to  enable  us  to  dispense  with 
manure. .  Although  the  supply  theoretically  speaking 
may  be  inexhaustible,  it  is  certain  that  the  labour  and 
difficulty  of  obtaining  it  must  increase  in  a  very  rapid 
ratio  with  its  distance  from  the  surface,  so  that  what¬ 
ever  lies  below  the  reach  of  the  subsoil  plough  may  be 
regarded  for  practical  purposes  unavailable. 

_  No  doubt  the  mineral  constituents  which  render  a 
virgin  soil  so  productive  were  derived  from  the  decom¬ 
position  of  the  subsoil  underneath,  but  we  know  not 
how  many  centuries  may  have  been  required  to  bring 
about  this  result,  and  might  therefore  as  well  calculate 
upon  making .  good  the  consumption  of  our  coal  fields, 
the  accumulation  of  countless  ages  of  vigorous  vegeta¬ 
tion,  by  the  decay  of  the  timber  or  herbage  now  grow¬ 
ing  upon  the  surface,  as  to  reckon  upon  bringing  back 
an  exhausted  soil  to  the  fertile  condition  in  which  it 
had  been  handed  over  to  us  by  nature,  through  the 
medium  of  any  transient  application  to  it  of  mere  human 
industry. 

The  experiments  hitherto  made  upon  subsoiling 
scarcely  warrant  our  anticipating  any  sudden  restitution 
of  its  pristine  fertility  to  the  soil,  by  bringing’  up  portions 
of  the  subjacent  rock  to  the  surface,  for  where  that  has 
been  done  incaiitiously,  or  on  too  large  a  scale,  the  very 
opposite  result  is  said  to  have  ensued. 

And  this  is  explained  by  the  condition  in  which  the 
phosphates,  as  well  as  the  alkaline  ingredients,  exist  in 
the  rock,  before  they  have  been  made  accessible  to  the 
influences  of  atmospheric  agents. 

In  a  memoir  on  the  Rotation  of  Crops,  read  before 
the  Royal  Society,  which  was  honoured  by  being  made 
the  subject  of  their  Bakerian  Lecture  for  1845,  ^  com¬ 
municated  the .  results  of  10  years  successive  experi¬ 
ments  upon  various  crops  planted  under  my  own  direc¬ 
tion  within  the  precincts  of  the  Botanic  Garden,  which 
led  me  to  at  least  one  important  conclusion,  namely, 
that  a  soil  may  continue  to  retain  a  large  amount  of 
all  the  necessary  constituents  of  a  plant,  and  yet  be 
unable  to  impart  them  to  it  in  sufficient  quantities, 
owing  to  the  condition  in  which  they  were  retained  in 
combination. 

Thus  after  10  years’  cropping,  at  which  time  the  soil 
for  many  sorts  of  plants  appeared  to  have  approached 
exhaustion,  I  found  by  analysis  that  6  lbs.  of  phosphate 
of  lime,  equal  to  about  3  of  phosphoric  acid,  existed  in 
every  100  square  feet  of  soil  taken  to  the  depth  of  3 
feet  from  the  surface,  a  quantity  which  would  have 
sufficed  for  at  least  1 3  more  crops  of  barley,  as  abundant 
on  the  average  as  those  which  had  been  already  obtained 
from  the  same  plot. 

And  in  like  manner  I  found  that  there  was  magnesia 
enough  for  34  crops,  and  of  potass  for  15. 

But  the  greater  part  of  these  ingredients,  although  they 
were  separable  from  the  rest  of  the  soil  by  digestion  in 
muriatic  acid,  was  not  acted  upon  by  water  containing 
carbonic  acid,  the  latter  only  extracting  T^-ths  of  a  gvain 
of  earthy  phosphate  from  5  lbs.  of  the  soil,  an  amount 
equal  to  TfAroo  part ;  so  that  whilst  the  real  quantity  { 
as  determined  by  muriatic  acid  was  4  foo-th  part  of  the 
soil,  that  separated  by  water  and  carbonic  acid  amounted 
to  Ajth  the  part  of  the  latter  quantity. 

These  and  similar  investigations  led  me  to  what  I 
consider  the  most  valuable  conclusion  suggested  in  the 
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memoir,  namely,  that  the  constituents  of  the  soil  may  be 
divided  into  those  latent  or  dormant,  and  those  active  or 
available,  it  being  reasonable  to  conclude  that  a  substance 
which  cannot  be  extracted  by  water  containing  carbonic 
acid,  the  method  which  Nature  adopts,  but  only  by  muri¬ 
atic  acid,  ought  to  be  regarded  as  immediately  applicable 
to  the  uses  of  the  plant. 

Before  therefore  we  can  predict  with  any  certainty 
what  amount  of  time  it  will  take  to  bring  an  exhausted 
soil  into  a  fertile  condition  we  must  know  not  only 
what  amount  of  phosphoric  acid  and  of  alkalies  it  con¬ 
tains,  but  also  what  means  will  avail  for  converting  its 
dormant  constituents  into  active  ones. 

On  this  point  I  conceive  experiments  are  much 
wanted ;  but  as  they  require,  like  many  others  relating 
to  agriculture,  a  considerable  lapse  of  time  to  complete, 
as  well  as  a  large  expenditure  of  labour,  they  lie  beyond 
the  reach  of  a  person  arrived  at  my  time  of  life,  and 
unprovided  with  a  suitable  staff  of  assistants  for  carry¬ 
ing  on  the  necessary  investigations. 

Whatever  might  be  the  conclusions  to  which  such 
experiments  conducted,  they  could  not  fail  to  be  of 
the  highest  practical  importance  to  the  public.  Should 
it,  for  instance,  turn  out  that  in  the  case  of  ordinary 
rocks  the  time  and  labour  requisite  for  bringing  into  an 
available  form  the  constituents  of  our  ordinary  crops  is 
so  great,  that,  although  theoretically  possible,  it  would 
in  a  practical  sense  be  hopeless,  in  the  event  of  the 
supply  of  guano  and  mineral  phosphates  falling  off,  to 
attempt  restoring  fertility  to  a  thoroughly  exhausted 
field  by  such  methods  as  we  could  put  into  operation, 
then,  indeed,  the  future  of  British  agriculture  presents  a 
gloomy  prospect,  unless  an  entire  change  in  the  system  of 
disposing  of  our  town  sewerage  be  speedily  resolved  upon. 

Nothing  less  than  a  return  to  the  old  method  of  cess¬ 
pools,  still  in  use  in  most  continental  cities,  will  [in  that 
case]  suffice,  to  prevent  those  parts  of  the  country  which 
feed  our  vast  metropolis  from  sinking  gradually  into  a 
condition  of  irremediable  sterility. 

A  country  like  Great  Britain,  teeming  with  popula¬ 
tion,  and  already  occupying  every  nook  and  comer  of  the 
land,  which  Nature  has  not  consigned  to  barrenness  by 
unfavourable  conditions  of  temperature,  elevation,  or 
physical  structure,  cannot  revert  to  the  same  expedient 
which  was  adopted  by  our  brethren  in  the  New  World, 
who,  when  they  had  exhausted  the  resources  of  one  plot 
of  ground,  moved  on  immediately  to  the  next. 

But  to  take  a  more  hopeful  view  of  the  case.  Sup¬ 
posing  it  to  be  proved  that  in  most  instances  a  calculable 
amount  of  labour  and  capital  expended  upon  an  ex¬ 
hausted  soil  will  in  the  course  of  time  elicit  the  latent 
treasures  of  the  subjacent  subsoil,  and  bring  it  into  that 
condition  which  it  has  been,  and  may  be,  maintained,  so 
long  as  guano  and  superphosphates  continue  to  be 
supplied. 

Still  we  must  recollect  that  the  difficulty  of  restoring 
to  the  land  its  pristine  fertility  will  go  on  in  an  in¬ 
creasing  ratio  on  each  succeeding  occasion  ;  1  st,  because 
we  shall  have  every  time  to  bring  the  materials  from  a 
greater  depth  than  heretofore,  and  therefore  with  a 
greater  amount  of  labour ;  and  2  nelly,  because  the 
constituents  brought  into  an  available  or  active  condition 
will,  on  each  repetition  of  the  process,  be  diffused  over 
a  larger  amount  of  inert  matter. 

It  must  be  borne  in  mind,  that  the  fertility  of  a  soil 
depends,  not  upon  the  absolute  quantity  of  phosphates, 
soluble  silicates,  and  the  like,  present  in  each  acre  of 
ground,  but  upon  the  proportion  in  quantity  they  bear  to 
the  material  through  which  they  are  diffused. 
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Supposing  therefore,  a  soil  3  feet  deep  to  be  thoroughly 
exhausted  of  its  fertilising  materials,  we  cannot  expect 
to  restore  it  to  its  pristine  state  by  converting  another 
3  feet  of  the  subsoil  into  the  same  condition,  into  which 
it  had  been  brought  in  the  first  instance  by  natural 
agencies,  because  the  phosphates,  &c.  present  in  the 
latter  will  have  to  be  diffused  over  twice  the  quantity  of 
earth  as  before. 

And  after  all  should  we  not,  even  at  the  best,  be  act¬ 
ing  like  the  proprietor,  who,  because  he  had  reasonable 
hopes  that  his  estate  contained  within  itself  a  vein  of 
precious  metal  which  required  only  capital  and  labour  to 
bring  to  the  surface,  were  to  throw  into  the  sea  as  super¬ 
fluous  his  bags  of  gold,  already  coined  into  money,  and 
made  available  for  all  the  purposes  of  life  ;  or  like  the 
possessor  of  a  colliery  of  unknown  extent,  who  squan¬ 
dered  away  in  the  metropolis  the  wealth  he  had  derived 
from  his  mine,  without  laying  up  any  provision  for  the 
day  at  which  the  source  of  all  his  revenue  might  be 
worked  out. 

It  is  enough  for  us  to  know  that  from  the  disposal  of 
the  sewerage  of  London  alone  we  are  incurring  a  na¬ 
tional  loss  of  more  than  a  million  sterling ;  that  the  prin¬ 
cipal  source  from  which  the  lands  of  this  country  are 
maintained  in  their  present  state  of  productiveness  is 
likely  in  a  few  years  to  be  dried  up ;  that  we  are  at 
present  in  great  measure  in  the  dark  as  to  the  means  by 
which  this  loss  could  be  supplied ;  and  therefore  that 
it  is  of  vital  importance  for  the  nation  at  large  to  use 
every  effort  in  its  power  to  find  some  useful  application 
for  its  excrementitous  matters,  as  well  as  to  determine 
what  other  means  could  be  resorted  to,  for  providing 
against  the  day  when  agriculture  may  have  to  fall  back 
upon  its  own  unassisted  resources  through  the  failure  of 
all  supplies  from  without. 

At  any  rate  it  must  be  admitted  that  whatever  im¬ 
provements  have  been  "effected  or  are  in  contemplation 
with  regard  to  the  disposal  of  our  sewerage,  bear  refer¬ 
ence  rather  to  the  sanitary  than  to  the  economical  phase 
of  the  question  ;  for  it  will  be  seen  from  the  statements 
given  in  the  preceding  part  of  my  lecture,  that  except  in 
a  few  isolated  cases,  such  as  Rugby,  the  only  portion  of 
the  excrementitious  matters  which  it  is  attempted  to 
preserve  is  the  solid,  which  stands  far  the  lowest 
in  the  scale  of  agricultural  value.  No  doubt  it  is 
essential  to  the  health  of  our  cities  that  the  latter  should 
either  be  deodorised  or  removed  to  a  distance  from  the 
population ;  and  it  may  be  important  that  neither  the 
one  nor  the  other  of  these  proceedings  should  be  neg¬ 
lected.  Still,  we  can  never  expect  to  recover  any  con¬ 
siderable  portion  of  the  value  of  our  sewerage,  so  long  as 
the  liquid  portion  is  suffered  to  run  to  waste. 

Nor  is  it  as  yet  clearly  made  out,  how,  consistently 
with  the  present  arrangements,  so  universal  in  our  large 
cities,  we  can  procure  the  latter  in  a  form  sufficiently 
concentrated  for  general  agricultural  purposes.  All  we 
can  hope  to  do  at  present  is  to  apply  it  as  a  means  of 
irrigation,  thus  obtaining  from  the  luxmiant  meadows 
which  its  application  to  the  herbage  would  create,  the 
fittest  material  for  the  maintenance  of  those  herds  of 
sheep  and  cattle,  which  are  consumed  by  the  population 
of  our  gveat  cities,  and  therefore  the  best  compensation 
for  the  loss  sustained  by  the  provinces  which  supply 
them  with  food. 

If,  therefore,  there  be  any  truth  in  the  views  which 
Baron  Liebig  has  propounded,  and  of  which  I  have 
undertaken  in  this  lecture  to  become  the  humble  ex¬ 
positor,  the  time  is  drawing  on  when  the  people  of  this 
country,  if  no  improvements  in  our  modes  of  concen¬ 


trating  our  sewerage  be  discovered,  will  have  to  revert 
to  the  practices  of  communities  whom,  in  the  pride  of 
their  self-conceit,  they  consider  less  advanced  in  civili¬ 
sation  than  themselves,  and  even  to  admit  that  after  all 
our  boasted  progress  in  the  arts,  the  oldest  and  least  im¬ 
provable  nation  on  the  face  of  the  globe  presents  the 
nearest  approach  to  a  correct  system  in  the  disposal  of 
its  excrementitious  matters ;  or  else  they  must  find, 
within  a  certain  area  of  the  metropolis,  a  sufficient  tract 
of  meadow  land  to  receive  the  diluted  contents  of  the 
sewers,  and  to  absorb  all  the  valuable  materials  which 
they  carry  with  them. 

I  am  fully  aware  of  the  difficulties  which  attend  either 
scheme,  but  I  cannot  but  think  that  if  the  nation  were 
alive  to  the  importance  of  the  subject,  and  were  con¬ 
scious  that  in  a  few  years  the  necessity  of  grappling 
with  it  must  force  itself  upon  its  consideration,  it  would 
not  be  content  in  the  mean  time  to  derive  its  informa¬ 
tion  on  a  matter  of  such  importance  from  individuals 
only,  and  those  often  foreigners,  but  would  regard  the 
question  at  issue  as  one  not  less  deserving  the  attention 
of  government  than  any  of  those  other  subjects  which 
come  within  the  cognisance  of  parliamentary  com¬ 
mittees. 
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On  Quinio  or  Hough  Quinine,  by  M.  Batka.1 

A  substance  is  known  in  the  Brazils  under  the  name  of 
quinio,  which  is  extracted  from  the  fresh  bark  of  the 
cinchona  by  lime  and  then  from  the  lime  by  alcohol.  It 
is  very  rich  in  quinine,  and  it  is  only  necessary  to  boil  it 
with  dilute  sulphuric  acid  to  obtain  an  abundant 
crystallisation  of  pure  sulphate  of  quinine. 

Quinio  is  a  yellow  body  of  a  resinous  appearance  and 
of  a  bitter  taste.  It  is  insoluble  in  cold  and  but  slightly 
soluble  in  boiling  water.  It  is  very  soluble  in  alcohol 
and  ether  separating  partially  from  the  latter  by  ex¬ 
posure  to  the  sim.  Water  precipitates  the  alcoholic 
solution.  It  is  almost  entirely  soluble  in  weak  sulphuric 
acid,  from  which  soda  precipitates  it  of  a  dirty  white 
colour,  the  precipitate  assuming  the  appearance  of  a 
resin.  A  beautiful  white  sulphate  however  may  be 
prepared  from  it. 

Quinio  is  free  from  cellulose ;  when  heated  it  gives 
off  an  odour  something  like  cinnamine,  and  burnt  leaves 
a  light  residue  of  carbonate  of  lime.  It  resembles  a  good 
deal  the  quinoidine  of  Liebig,  but  is  much  purer  than 
the  quinoidine  of  commerce. 


Substitutes  for  Quinine .2 

The  Society  of  Pharmacy  of  Paris  proposed  as  the 
subject  of  a  prize,  the  artificial  formation  of  quinine  or 
the  discovery  of  akubstitute  possessing  equivalent  febri¬ 
fuge  properties.  Nine  essays  were  sent  in,  and  at  the 
sitting  on  November  2,  1859,  M.  Buignet  gave  an 
account  of  the  results  of  their  examination.  The  nine 
essays  related  to  as  many  different  substitutes. 

1.  A  common  indigenous  plant  of  which  the  author 
described  the  properties,  but  did  not  give  the  name 
nor  even  any  description  of  its  botanical  or  chemical 
characters. 

1  Chem.  Centralblatt,  58,  s.  913. 

2  Journal  dc  Pharm.  ct  dc  Chimie ,  Fev.  i860. 
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2.  On  the  resin  of  plantain  such  as  can  be  obtained 
from  the  plantag'o  major,  minor  and  lanceolata  by  means 
of  alcohol  and  proper  treatment. 

3.  On  the  bark  of  the  cail-ceclra,  khaya  senegalensis. 

4.  On  a  substance  obtained  from  leukol  by  particular 
treatment,  the  description  of  which  was  so  vague  that 
the  commission  could  not  repeat  it. 

5.  On  the  tannate  of  peroxide  of  iron,  which  is 
nothing  more  than  writing  ink. 

6.  On  the  tincture  of  an  unknown  plant. 

7.  On  various  substances  simply  enumerated  without 
any  pharmaceutical  or  medical  account. 

8.  On  a  particular  preparation  which  the  author 
regards  as  modified  cinchonine,  and  which  appeared  to 
him  a  febrifuge  equal  to  quinine. 

9.  On  the  ferrocyanide  of  sodium  and  salicine. 

But  a  few  of  the  authors  had  fulfilled  the  condition 
which  required  them  to  send  a  specimen  of  at  least  250 
grammes  of  the  new  febrifuge.  Those  which  had  been 
sent  had  been  tried  in  the  military  hospitals  at  Borne, 
Ajaccio  and  Perpignan,  but  the  reports  from  medical 
officers  of  the  army  had  not  supported  the  results 
announced  by  the  authors.  The  Council  decided  not  to 
grant  the  prize  at  present,  but  to  leave  it  open  until  the 
1st  of  July  1861.  The  great  progress  made  in  organic 
chemistry,  and  the  constantly  increasing  number  of 
alkaloids  made  artificially,  leaves  no  doubt  that  the 
study  will  lead  to  the  desired  solution. 

The  prize  of  the  society  is  6000  francs,  to  which  the 
Minister  of  War  will  add  4000  francs. 


PROCEEDINGS  OF  SOCIETIES. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

Friday,  17  February,  i860. 

John  Webster,  M.D.  F.R.S.  in  the  Chair. 

On  the  Influence  of  Science  on  the  Art  of  Calico-Printing,  by 
Professor  F.  Crace  Calvert,  F.R.S.  F.C.S.  $*c.  Sfc. 

Calico  printing  has  partaken  of  the  general  progress  of  the 
manufacturing  arts  ;  and  this  can  be  easily  understood  when 
it  is  remembered  that  it  is  based  upon  three  distinct  branches 
of  knowledge  —  mechanics,  art,  and  chemistry.  Not  being 
acquainted  with  machinery,  I  shall  not  attempt  to  describe 
the  various  mechanical  improvements  and  machines  which 
have  been  introduced ;  but  shall  confine  myself  to  stating 
that  ever  since  1815,  the  period  at  which  it  was  first  exten¬ 
sively  employed  in  the  printworks  of  Lancashire,  machinery 
has  gradually  supplanted  hand  labour,  and  thereby  immensely 
decreased  the  cost  of  production,  at  the  same  time  that  it  has 
improved  the  beauty  and  precision  of  the  results  obtained. 

Pencilling:  and  JBloclc-Printing-.  —  During  the 
early  part  of  this  century,  the  production  of  designs  upon 
calico  was  performed  by  means  of  hand  blocks,  made  of 
sycamoi’e  or  peartree  wood,  two  or  three  inches  thick,  nine 
or  ten  inches  long,  and  about  nine  broad.  The  face  of  the 
block  was  either  carved  in  relief  into  the  desired  pattern, 
like  ordinary  woodcuts  ;  or  the  figure  was  formed  by  the 
insertion  edgewise  into  the  wood  of  narrow  slips  of  flattened 
copper  wire,  and  the  patterns  were  finished  by  the  hand 
labour  of  women  with  small  brushes  called  pencillings. 
Owing  to  a  strike  amongst  the  block-printers  in  1815,  to 
resist  the  threatened  introduction  of  machinery,  great  efforts 
were  made  on  the  part  of  the  employers  to  render  themselves 
independent  of  hand  labour ;  and  the  result  has  been  the 
gradual  introduction  of  cylinder  printing.  Without  entering 
into  the  intricate  details  of  the  steps  by  which  the  art  of 
engraving  has  been  carried  to  its  present  high  degree  of 


perfection,  I  shall  simply  give  an  outline  of  the  successive 
improvements  alluded  to. 

J3ng:ravingr.  —  The  first  kind  of  roller  used  was  made 
by  bending  a  sheet  of  copper  into  a  cylinder,  soldering  the 
joint  with  silver,  and  then  engraving  upon  the  continuous 
surface  thus  obtained. 

The  second  improvement  consisted  in  producing  the 
pattern  on  copper  cylinders  obtained  by  casting,  boring, 
drawing,  and  hammering.  In  this  case,  the  pattern  is  first 
engraved  in  intaglio  upon  a  roller  of  softened  steel,  of  the 
necessary  dimensions.  This  roller  is  then  hardened  and 
introduced  into  a  press  of  peculiar  construction,  where,  by 
rotatory  pressure,  it  transfers  its  design  to  a  similar  roller 
in  the  soft  state,  and  the  die  being  in  intaglio,  the  latter, 
called  the  “  mill,”  is  in  relief.  This  is  hardened  in  its  turn, 
and  by  proper  machinery  is  made  to  convey  its  pattern  to 
the  full-sized  copper  roller.  This  improvement  alone  re¬ 
duced  the  cost  of  the  engraving  on  copper  rollers  many 
hundreds  per  cent. ;  and,  which  is  of  far  greater  importance, 
made  practicable  an  infinite  number  of  intricate  engravings 
which  could  never  have  been  produced  by  hand  labour 
applied  directly  to  the  roller. 

A  further  improvement  was  made  by  tracing  with  a 
diamond  on  the  copper  roller,  covered  with  varnish,  the  most 
complicated  patterns  by  means  of  excentrics,  and  then  etching. 

The  combination  of  mill  engraving  with  the  tracing  and 
etching  processes  naturally  followed,  adding  immensely  to 
the  resources  of  the  engraver  and  printer  in  production  of 
novel  designs. 

Another  development  of  this  art  is  the  tracing  of  patterns 
on  the  surface  of  rollers,  which  has  been  effected  by  machines 
constructed  on  the  principle  of  the  pentagraph.  Although 
this  invention  dates  from  1834.,  still  it  is  only  of  late  years 
that  it  has  been  successfully  applied. 

But  if  mechanical  art  has  greatly  assisted  the  engraver, 
chemistry  has  rendered  him  equally  important  services,  by 
enabling  him  to  abandon  costly  and  cumbrous  modes  of 
impressing  by  force  the  designs  on  the  cylinder,  substituting 
for  them  a  great  number  of  etching  processes.  By  some  of 
these  processes,  as  by  every  other  addition  to  the  resources 
of  the  engraver,  an  entirely  new  and  beautiful  class  of  engrav¬ 
ing  is  produced,  unattainable  by  any  other  known  means. 

A  very  recent  improvement  is  highly  interesting  in  a 
scientific  point  of  view.  It  is  the  application  of  galvanism 
to  the  diamond  tracer.  By  combining  the  galvanic  action 
with  the  excentric  motion,  most  beautiful  and  delicate 
engravings  can  be  produced.  This  is  effected  by  tracing 
the  pattern  with  a  varnish  on  a  zinc  cylinder,  which  is  so 
placed  in  the  engraving  machine,  that  as  a  needle  passes 
over  its  surface,  and  comes  in  contact  with  the  zinc,  the 
galvanic  current  is  established,  and  by  simple  machinery, 
causes  the  diamond  to  trace  ’the  corresponding  pattern  on 
the  copper  roller.  The  communication  is  so  rapid  and  so 
precise,  that  this  invention  of  Mr.  Gaiffe,  of  Paris,  bids  fair 
to  produce  very  important  results.  Galvanism  is  also  made 
use  of,  for  producing  effects  on  roller  surfaces  by  depositing 
copper  thereon. 

To  give  an  idea  of  the  extraordinary  influence  which 
the  introduction  of  machinery  and  improvements  in  engraving 
have  had  in  cheapening  the  cost  of  printed  calicoes,  I  may 
state  that  large  furniture  patterns,  such  as  are  required  for 
Turkish,  Egyptian,  and  Persian  markets,  into  which  sixteen 
colours  and  shades]enter,  would  have  cost  formerly  from  3  os.  to 
35s.  per  piece,  because  they  would  have  required  16  distinct 
applications  of  as  many  different  blocks,  and  would  have 
occupied  more  than  a  week  in  printing,  whereas  the  same 
piece  can  now  be  printed  in  one  single  operation,  which  takes 
three  minutes,  and  costs  55.  or  6s.  So  rapid  is  the  progress 
of  one  branch  of  manufacture  in  connection  with  another, 
that  it  has  only  recently  been  possible  to  produce  the  rollers 
capable  of  performing  this  operation,  that  is  to  say,  cylinders 
of  copper  43  inches  in  circumference  by  44  inches  long. 
For  light  styles  of  printing,  the  time  required  to  print  a 
;  piece  of  36  yards  is  not  more  than  one  minute. 
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Chemistry.  —  But  the  discovery  which  has  exercised 
more  influence  than  any  other  on  the  progress  of  calico 
printing,  is  the  application  of  chlorine  gas  as  a  bleaching 
agent.  Previously  to  the  employment  of  this  gas  (chiefly  as 
bleaching  powder),  the  imperfect  bleaching  of  a  piece  of 
calico  required  six  weeks ;  and  as  it  had  to  be  exposed  to 
the  action  of  the  atmosphere,  a  large  surface  of  land  was  re¬ 
quired.  Further,  at  that  time  bleachers  had  to  use  potashes 
imported  from  Canada  ;  whereas  at  the  present  time,  thanks 
to  the  progress  of  chemical  knowledge,  not  only  is  soda-ash 
manufactured  in  this  country,  but  by  the  application  of 
bleaching  powder  calicoes  are  much  better  bleached  in  24 
hours  than  they  were  formerly  by  a  six  weeks’  exposure  to 
the  atmosphere ;  and  even  when  an  extra  cleaning  and 
whiteness  is  required,  as  for  madder  goods,  only  two  days 
are  necessary.  The  aid  of  machinery  renders  possible  the 
continuous  process  ;  that  is  to  say  several  hundred  pieces  of 
grey  calico  are  sewn  together,  end  to  end,  and  made  to  pass 
from  one  operation  to  another  without  any  pause,  until  they 
are  bleached.  So  rapid  and  economical  is  this  method,  that 
the  cost  of  bleaching  a  piece  of  calico  does  not  exceed  one 
or  two  pence.  Chlorine  again  renders  a  great  service  to  the 
calico  printer,  by  enabling  him,  after  his  madder  goods  have 
been  produced  and  soaped,  to  obtain  fine  whites  without  the 
necessity  of  exposing  them  for  several  days  in  the  meadows 
to  the  action  of  the  atmosphere.  In  fact  the  discovery  of 
garancine  and  alizarine,  and  their  application  to  calico 
printing,  have  facilitated  the  production  of  madder  styles  at 
very  low  cost,  as  the  whites  of  such  goods  require  no 
soaping,  and  only  a  little  bleaching  or  cleaning  powder. 

Cotton  has  this  peculiarity  as  distinguished  from  wool  and 
silk,  that  it  will  not  fix  any  organic  colour  excepting  indigo, 
without  the  interposition  of  a  mordant,  which  is  generally  a 
metallic  oxide  or  salt.  The  two  most  important  discoveries 
in  connexion  with  this  necessity  of  calico  printing  were, 
first  that  made  in  1820,  by  Mr.  George  Wood,  of  Bank- 
bridge,  who  found  out  the  means  of  preparing  calicoes  with 
peroxide  of  tin,  which  enabled  printers  to  produce  a  large 
variety  of  prints  called  steam  goods;  and  secondly  that  of 
Walter  Crum,  Esq.,  F.R.S.,  who,  in  a  paper  presented  to 
the  British  Association  at  Aberdeen,  in  1859,  showed  that 
the  tedious  process  of  ageing  madder  mordants  for  three  or 
four  days  might  be  dispensed  with  by  passing  the  goods 
during  a  quarter  of  an  hour  through  a  moist  atmosphere,  at 
a  temperature  of  8o°  to  ioo°,  where  the  mordants  absorb  the 
required  quantity  of  moisture,  and  then  rapidly  undergo  the 
chemical  changes  necessary  to  fit  them  for  producing  the 
black,  purple,  lilac,  red,  pink,  and  chocolate  colours,  which 
the  madder  root  will  yield  immediately  in  the  dyebeck,  ac¬ 
cording  to  the  nature  of  the  mordant  previously  fixed  in  the 
cloth. 

As  it  is  impossible  in  the  brief  space  of  an  hour  to  convey 
an  idea  how  various  colours  are  produced  on  prints,  I  shall 
confine  my  remarks  to  illustrating  the  interesting  fact  that 
abstruse  science  has  brought  to  light  various  substances 
which  have  lately  proved  valuable  accessories  to  the  re¬ 
sources  of  the  calico  printer.  Thus  Dr.  Prout,  some  thirty 
or  forty  years  ago,  made  the  curious  discovery  that  uric  acid 
possessed  the  property  of  giving  a  beautiful  red  colour  when 
heated  with  nitric  acid  and  then  brought  into  contact  with 
ammonia.  The  substance  thus  obtained  was  further  exam¬ 
ined  by  Messrs.  Liebig  and  Wohler,  in  a  series  of  researches 
which  have  been  considered  as  amongst  the  most  important 
ever  made  in  organic  chemistry ;  and  this  substance  they 
called  murexide.  In  the  course  of  these  investigations  they 
also  discovered  a  w'hite  crystalline  substance  called  alloxan. 
For  twenty  years  both  these  substances  were  only  to  be 
found  in  the  laboratory  ;  but  in  1851  Dr.  Saac  observed  that 
alloxan  when  in  contact  with  the  hand  tinged  it  red.  This 
led  him  to  infer  that  alloxan  might  be  employed  to  dye 
woellens  red,  and  further  experiments  convinced  him  that  if 
woollen  cloths  were  prepared  with  peroxide  of  tin,  passed 
through  a  solution  of  alloxan,  and  then  submitted  to  a  gentle 
)ieat,  a  most  beautiful  and  delicate  pink  colour  resulted. 
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Subsequently  murexide  was  employed  and  applied  success¬ 
fully  by  Mr.  Depouilly,  of  Paris,  to  dyeing  wool  and  silk, 
and  to  printing  calicoes,  by  the  aid  of  oxide  of  lead  and 
chloride  of  mercury  as  mordants  ;  but  the  great  obstacle  to 
its  extensive  use  was  the  difficulty  of  obtaining  uric  acid  in 
sufficient  quantity  for  its  manufacture.  The  idea  soon  oc¬ 
curred  to  chemists  to  extract  it  from  guano,  and  this  is  the 
curious  source  whence  the  chief  supply  of  uric  acid  is  ob¬ 
tained,  and  which  enables  Edmund  Potter,  Esq.  and  other 
printers  to  produce  the  colour  called  Tyrian  purple. 

Another  example  will  be  found  in  the  successive  scientific 
discoveries  which  have  led  to  the  discovery  of  the  recently 
popular  colour,  Mauve.  Lichens,  which  have  been  the 
subject  of  extensive  researches  on  the  part  of  Robiquet, 
Heeren,  Sir  Robert  Kane,  Dr.  Schunck,  and  especially  of 
Dr.  Stenhouse,  have  yielded  to  those  chemists  several  new 
and  colourless  organic  substances,  which,  under  the  influence 
of  air  and  ammonia,  give  rise  to  most  brilliant  colours,  and 
amongst  these  are  orchil  and  litmus.  Dr.  Stenhouse,  in  a 
most  elaborate  paper,  published  by  the  Royal  Society  in 
1848,  pointed  out  two  important  facts;  first,  that  the  colour¬ 
giving  acids  could  be  easily  extracted  from  the  weed  by 
macerating  it  in  lime  water,  from  which  the  colouring 
matters  were  easily  separated  by  means  of  an  acid ;  and, 
secondly,  the  properties  of  certain  colouring  acids,  which 
gave  M.  Marnas,  of  Lyons,  the  key  which  enabled  him  to 
produce  commercially  from  lichens  a  fast  mauve  and  purple 
which  up  to  1857  had  been  considered  impossible  of  attain¬ 
ment. 

The  commercial  production,  by  Mr.  W.  H.  Perkin,  of 
another  purple,  at  the  same  time,  is  not  less  interesting. 
Some  thirty  or  forty  years  ago,  Dr.  Runge  obtained  from 
coal-tar  six  substances  ;  amongst  which  was  one  called 
Kyanol ,  which  substance  was  thoroughly  examined  by  Dr. 
A.  W.  Hofmann,  who  proved  it  to  be  an  organic  alkaloid, 
and  identical  with  a  substance  known  by  the  name  of  aniline. 
Owing  to  the  subsequent  study  of  this  substance  by  that 
eminent  chemist,  and  the  discovery  that  it  yielded  a  beauti¬ 
ful  purple  colour  when  placed  in  contact  with  bleaching 
powder,  his  pupil,  Mr.  W.  H.  Perkin,  was  induced  to  make 
experiments,  with  a  view  to  producing  commercially  a  fast 
purple,  in  which  he  succeeded,  and  secured  it  by  a  patent 
in  1857.  The  process  devised  by  this  chemist  is  exceed¬ 
ingly  simple.  It  consists  in  oxidising  aniline  by  means  of 
bichromate  of  potash  and  sulphuric  acid.  I  shall  not  attempt 
to  give  any  further  details  on  this  subject,  as  they  have 
been  very  ably  described  by  Mr.  Robert  Hunt  in  the  Art 
Journal. 

More  recently  Mr.  Renard  found  a  method  of  producing, 
also  from  aniline,  by  means  of  chlorine  compounds,  a  most 
splendid  rose  colour,  called  by  him  Fuchsiacine ;  and,  within 
the  last  few  months  Mr.  David  Price  has  also  succeeded  in 
producing  from  aniline,  by  the  employment  of  peroxide  of 
lead,  either  a  fast  purple,”  or  a  pink,  called  by  him  Ro- 
seine,  and  a  fast  blue,  according  to  the  mode  of  operating. 
All  these  colours  require  some  special  mordants  to  fix  them 
on  calicos  or  muslins  ;  and  the  beautiful  specimens  which  I 
have  the  honour  to  lay  before  you  I  owe  to  the  kindness  of 
Messrs.  James  Black  and  Co.,  and  Messrs.  Boyd  and  Hamel, 
of  Glasgow,  who  have  fixed  the  last-mentioned  colours  by 
means  of  azotised  principles,  such  as  albumen,  lactarine,  See. 

I  cannot  give  a  better  idea  of  the  immense  magnitude  of 
the  calico-printing  trade  than  by  quoting  the  number  of 
yards  exported,  which  amounted  in  1858,  to  785,666,473  — 
and  give  a  price  value  of  13,147,280/. 

I  cannot  conclude  without  expressing  also  my  thanks  to 
Mr.  Wood,  of  the  firm  of  Wood  and  Wright,  and  Mr.  R. 
Leake,  of  the  firm  of  Lockett,  Sons,  and  Leake,  Messrs  Dal¬ 
glish  and  Faulkners,  for  the  numerous  and  valuable  speci¬ 
mens  which  they  have  kindly  sent  me  to  illustrate  my  dis¬ 
course  ;  and  especially  to  Mr.  W,  Grant  for  the  loan  of  a 
most  interesting  book,  containing  the  patterns  belonging  to 
the  late  firm  of  Sir  Robert  Peel,  Bart.,  which  bears  the  date 
of  1790. 
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SOCIETY  OF  ARTS,  2,2  Feb.  i860. 

Sir  T.  Phillips,  F.G.S.  (  Chairman  of  Council )  in  the  Chair. 

On  this  occasion  Mr.  S.  Squire  Baxter  undertook  to  ex¬ 
plain  to  the  meeting  the  general  characteristics  of  a  New 
Lime  Light ,  and  read  a  somewhat  desultory  paper  upon  the 
subject,  the  light  itself  being  exhibited  during  the  greater 
part  of  the  evening.  Our  readers  are  doubtless  aware  that  a 
“  Company  ”  has  been  formed  for  the  purpose  of  developing 
the  patented  improvements  of  Mr.  G.  H.  Bastable  in  this 
direction,  and  that  the  principle  of  this  so-called  “  New 
Light  ”  differs  but  in  some  trifling  mechanical  details  from 
the  oxy-hydrogen  arrangements  of  nearly  forty  years  ago. 
The  first  half  of  Mr.  Baxter’s  paper  was  devoted  to  general 
remarks  upon  the  moral,  social  and  commercial  advantages 
of  increased  supplies  of  light,  and  to  notices  of  the  chief 
methods  adopted  for  street  and  domestic  illumination  up  to 
the  present  time.  At  length  he  said, — 

“  It  was  found  by  Drummond  that  many  substances  were 
capable  of  producing  light  in  conjunction  with  gases,  but 
that  of  all  those  which  were  available  for  the  perfect  com¬ 
bustion  of  the  gases,  chalk  lime  was  the  most  suitable  mate¬ 
rial  for  the  purpose,  and  hence  the  name  [of  the  “  Lime 
Light.”  It  was  also  the  cheapest  and  most  easily  attainable 
in  any  locality.  It  was  likewise  found  that  several  gases, 
compounds  of  hydrogen,  might  be  successfully  employed  in 
combination  with  oxygen  gas  as  well  as  pure  hydrogen. 

Pure  hydrogen  gas  obtained  from  zinc  and  diluted  sulphuric 
acid,  offers  facilities  in  cases  where  caburetted  hydrogen,  as 
supplied  by  the  gas  works,  cannot  be  readily  procured,  but 
coal  gas  where  available,  is  a  most  desirable  substitute  [for 
the  ordinary  applications  of  the  light. 

The  product  resulting  from  the  generation  of  pure  hy¬ 
drogen  gas  from  zinc  and  sulphuric  acid  is  sulphate  of  zinc, 
which  from  the  extensive  demand  for  it  as  a  material  used  in 
the  manufacture  of  paint,  &c.  will  always  find  a  ready  sale 
at  a  price  which  will  leave  the  cost  of  the  gas  in  favourable 
contrast  with  other  gases  which  may  be  used  for  the  purpose.” 

Other  sources  of  hydrogen  were  then  noticed,  and  the  lec¬ 
turer  proceeded  to  describe  the  second  ingredient  of  the 
light—  oxygen, — naming  the  various  substances  from  which 
that  gas  may  be  obtained,  but  giving  the  preference  to  the 
peroxide  of  manganese.  As  some  rather  extraordinary  state¬ 
ments  are  made  in  this  place  we  give  the  original :  —  “  The 
peroxide  of  manganese  requires  simply  to  be  placed  in  a 
retort,  and  raised  to  a  red  heat,  when  the  oxygen  gas  is 
freely  disengaged.  So  soon  as  the  gas  ceases  to  be  evolved 
from  the  manganese  (which  can  only  be  effected  practically 
to  the  extent  of  about  11  per  cent.,  although  it  con¬ 
tains  at  times  80  per  cent.),  the  residuum,  the  deut- 
oxide  or  sesquioxide  (!)  of  manganese  may  be  drawn  from 
the  retort,  and  if  thrown  into  water,  or  exposed  at  a  high 
temperature  to  the  action  of  the  atmosphere,  it  will  attract 
oxygen  with  great  avidity,  and  thus  this  refuse  becomes  re¬ 
vivified  or  resumes  its  former  state  of  a  peroxide,  fitting  it 
by  this  operation  for  a  repetition  of  the  distillatory  process. 
This  peculiar  property  of  the  deutoxide  of  manganese  (of 
rapidly  absorbing  oxygen  from  the  surrounding  air,  or  other 
oxygenated  bodies  brought  into  contact  with  it)  gives  to  this 
substance  a  great  commercial  value  as  a  material  for  pro¬ 
ducing  oxygen  gas  ;  for  since  the  actual  consumption  of  the 
manganese  is  thus  limited  by  the  quantity  necessary  to  pro¬ 
vide  for  the  supply  of  gas  during  the  time  required  for  the 
revivification  of  •  the  exhausted  material,  a  comparatively 
small  stock  only  will  be  needed  to  compensate  for  the  una¬ 
voidable  waste  consequent  on  this  mode  of  operating  upon  it. 
In  addition  to  this  source  of  economy,  the  demand  for  the 
deutoxide  of  manganese  for  chemical  purposes  in  glass¬ 
making,  bleaching,  and  other  processes  in  the  arts,  presents 
a  means  by  which  the  residuum  may  be  disposed  of  at  a 
price  which  will  leave  the  cost  of  the  gas  merely  nominal.” 

Upon  such  observations  as  the  preceding,  comment  is  by 
no  means  a  pleasant  task,  so,  as  all  readers  will  at  once 
notice  the  palpable  errors  and  confusion  of  chemical  nomen¬ 


clature  contained  therein,  to  say  nothing  of  dictional  back- 
slidings,  we  will  refrain  from  playing  the  critic  too  severely 
by  passing  on  to  the  mechanical  arrangements,  where  our 
author  is  a  little  more  at  home.  The  improvements  upon 
which  the  “  Lime  Light  Company  ”  have  staked  their  exist¬ 
ence  Mr.  Baxter  thus  describes  : 

“  To  effect  the  desired  object  of  protecting  the  lime  from 
crumbling  away,  and  of  ensuring  a  practically  unlimited 
supply,  the  simple  expedient  of  enclosing  the  lime  in  a  case 
or  guard,  both  above  and  below  the  point  of  ignition,  was 
resorted  to,  exposing  only  such  portion  of  its  surface  as  was 
required  for  the  action  of  the  gases ;  and  by  giving  to  the 
lime  so  enclosed  a  movement  within  the  tube,  the  retention 
of  the  broken  portions  of  lime  was  insured,  until  by  simple 
means  they  were  allowed  to  escape  without  detriment  to  the 
light,  or  were  replaced  by  a  fresh  supply  in  as  simple  a 
manner  as  the  cotton  wick  of  an  Argand  lamp,  thus  effecting 
with  the  perfect  continuity  of  the  light  for  any  reasonable 
period  (a  fortnight  or  more  if  necessary)  of  time,  the  maxi¬ 
mum  brilliancy  of  light. 

So  simple  are  the  mechanical  appliances  for  producing 
these  results,  that  they  fall  as  much  within  the  compass  of 
the  ordinary  attention  bestowed  on  such  objects  as  an  ordi¬ 
nary  lamp. 

Thus,  it  results  that  lime,  for  any  reasonable  period,  may 
be  supplied  to  the  lamp,  producing  a  continuous  and  steady 
light  so  long  as  the  gases  and  lime  are  supplied  to  it. 

The  two  gases  are  kept  under  equal  and  uniform  pressure 
in  gas  holders,  which  are  connected  with  the  lamp  by  pipes. 
The  gases  are  kept  separate  until  they  have  passed  the  re¬ 
gulating  taps,  and  then  they  are  mixed,  and  pass  together, 
through  wire  gauze  protectors  (to  prevent  the  regurgitation 
of  the  flame),  into  the  jet  tube,  from  the  orifice  of  which  they 
are  projected  together  on  to  the  surface  of  the  lime,  producing 
an  intense  light. 

The  carburetted  hydrogen  gas,  where  it  cannot  be  obtained 
from  a  contiguous  gas  main,  may  be  procured  from  oil  or 
Leslie’s  gas  liquid  at  a  cheap  rate,  the  process  of  generating 
it  being  one  of  extreme  simplicity,  as  it  does  not  involve 
the  necessity  for  the  extensive  appliances  of  a  gas  works, 
which,  though  to  a  great  extent  unobjectionable  for  manufac¬ 
turers  of  gas,  are  nevertheless  unsuited  for  private  purposes.” 

Some  remarks  upon  the  peculiar  capabilities  of  the  “  lime 
light  ”  and  the  various  advantages  to  be  derived  from  its  use, 
here  succeed,  and  the  paper  concludes  with  the  question  of 
expense  : 

“  The  cost  of  the  light  may  be  stated,  in  general  terms,  to 
be  one  half  the  price  of  its  equivalent  gas  light,  all  expenses 
being  taken  into  consideration. 

It  has  already  during  the  last  eighteen  months  been  used 
at  various  places,  and  is  now  being  permanently  exhibited 
on  the  south  landing  stage  at  Liverpool,  and  the  members  of 
the  society  will,  in  the  course  of  a  few  days,  have  an  oppor¬ 
tunity  of  witnessing  its  capability  on  the  first  half  of  the  new 
Westminster  Bridge. 

The  following  is  a  tabular  statement  of  the  comparative 
value  of  light  from  various  substances,  compiled  from  data 
derived  from  a  series  of  experiments  made  by  Mr.  E.  Y. 
Gardner,  at  the  Royal  Polytechnic  Institution,  Regent  Street.” 
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This  table  of  experimental  values  must,  we  suspect,  be 
viewed  with  considerable  caution,  particularly  if  based  upon 
the  “  peculiar  property  ”  of  the  “  deutoxide  or  sesquioxide 
of  manganese  ”  before  alluded  to. 

Dr.  Letheby  opened  the  discussion  by  totally  disagreeing 
with  the  author  of  the  paper  on  the  subject  of  cost.  Accord¬ 
ing  to  his  (Dr.  L.’s)  calculation,  the  oxygen  if  derived  from 
the  chlorate  of  potassium  would  cost  9/.  12s.  per  1000  cub. 
feet,  while  ordinary  coal-gas  was  now  produced  at  the  rate 
of  is.  60?.  for  the  same  quantity,  and  he  considered  that  upon 
this  estimate  the  lime  light  would  be  far  more  expensive  than 
gas  for  an  equal  amount  of  light.  Even  upon  the  patentee’s 
estimate  of  3/.  15s.  for  the  above  quantity  of  oxygen,  Dr. 
Letheby  thought  that  the  new  light  would  cost  fully  twice 
as  much  as  coal-gas.  Besides  this  the  light  was  too  intense 
to  be  pleasant,  which  was  calculated  to  bring  on  paralysis 
of  the  retina.  The  revivification  of  the  oxide  of  manganese 
was  distinctly  an  impossibility,  and  the  speaker  finally 
characterised  the  light  as  the  most  expensive  that  could  be 
adopted,  and  one  of  the  most  dangerous  to  the  eyesight  of 
those  using  it. 

Dr.  Bachhoffner  said  that  he  had  probably  had  more 
experience  with  this  light  than  any  other  man,  having  used 
it  daily  for  more  than  twenty  years ;  he  believed  that  for 
ordinary  purposes  of  illumination  the  lime  light  would  fail 
completely,  at  the  same  time  he  could  not  quite  agree  with 
the  views  of  Dr.  Letheby,  who  had  overrated  its  cost.  The 
light  exhibited  he  did  not  consider  satisfactory,  nor  was  it 
at  all  suited  for  the  oxyhydrogen  microscope  —  the  pressure 
was  far  too  low.  According  to  Dr.  Bachhoffner,  with  a 
water-pressure  of  1 3  inches,  he  obtained  a  light  equal  to 
2 5  ‘9  Argand  burners,  each  containing  6  feet  of  gas  per  hour, 
the  cost  of  the  lime-light  (with  oxygen  and  coal-gas)  being 
is.  10 \d.  per  hour,  while  ;the  same  amount  of  light  from 
ordinary  gas  burners  for  a  similar  period  would  cost  8 ±d. 
only.  He  condemned  the  use  of  chlorate  of  potassium  as 
both  expensive  and  injurious  to  brass  work  —  denied  that 
exhausted  peroxide  of  manganese  could  be  restored,  or  pos¬ 
sessed  any  marketable  value,  and  said  he  had  seen  hundreds 
of  tons  of  sulphate  of  zinc  thrown  away,  as  nobody  would  be 
at  the  trouble  of  fetching  it. 

Various  observations  were  made  by  different  speakers 
which  want  of  space  forbids  us  to  transcribe,  but  we  may 
briefly  note  that  Mr.  Lambert  said  he  formerly  knew  a 
German  chemist,  Mr.  G.  Michiels,  who  obtained  oxygen 
from  the  atmosphere  by  passing  heated  air  over  hydrate  of 
baryta  until  the  latter  had  absorbed  its  maximum  of  oxygen, 
when  at  a  higher  temperature  the  gas  was  again  evolved, 
and  could  thus  be  collected.  Mr.  Michiels  told  him  that 
oxygen  could  be  obtained  by  this  method,  at  about  the  same 
cost  as  coal-gas,  but  he  was  unfortunately  killed  by  a  labo¬ 
ratory  accident  before  his  plans  were  fully  developed. 

The  meeting  terminated  with  the  usual  vote  of  thanks. 


COBBESPOETDENCE. 


Nutritive  Properties  of  Aluminised  Bread  Food. 

To  the  Editor  of  the  Chemical  News. 

Sir, — At  a  discussion  on  the  “  Chemical  Properties  of  Milk,” 
reported  in  your  impression  of  the  18th  Feb.  Dr.  Routh 
states, — 

“  That  the  effect  of  alum,  which  nearly  all  bread  contains, 
is  to  fix  phosphoric  acid  in  a  perfectly  insoluble  form,  and 
thus  to  deprive  the  infant  of  an  ingredient  essential  for  its 
nourishment. 

“  That  aluminised  bread  food  was  as  sure  a  poison  as 
opium  or  any  other  poison,  if  long  persisted  in. 

“  That  the  absence  of  chloride  of  potassium  (a  salt  abso¬ 
lutely  required  for  the  progress  of  the  cell  growth)  in  vege¬ 
table  food,  is  an  objection  to  its  use.” 

It  surely  cannot  be  allowed  that  statements  so  calculated 


to  mislead  should  go  forth  to  the  public  unchallenged,  more 
especially  when  made  by  so  eminent  an  authority  as  Dr. 
Routh. 

The  effect  of  alum  is  not  to  form  under  these  circumstances 
an  insoluble  compound  with  phosphoric  acid ;  for  although 
such  compound  is  insoluble  in  water  per  se,  yet  it  is  perfectly 
soluble  in  the  presence  of  a  large  amount  of  organic  matter. 

If  an  insoluble  compound  were  formed  it  would  not  have 
the  effect  of  withholding  the  supply  of  phosphoric  acid,  inas¬ 
much  as  only  a  very  small  proportion  of  the  phosphoric  acid 
contained  in  the  bread  would  be  sufficient  to  combine  with 
all  the  alumina,  even  if  the  bread  were  adulterated  to  a  much 
greater  extent  than  is  ever  found  to  be  the  case ;  for  whilst 
the  alumina  would  not  exceed  1  -4  grs.  in  the  pound,  the  quan¬ 
tity  of  phosphates  would  be  about  70  grs. 

The  adulteration  of  flour  with  alum  is  by  no  means  so 
common  as  is  generally  supposed.  In  those  cases  in  which 
it  is  used,  from  1  to  2  oz.  is  mixed  with  56  lbs.  of  flour. 
Take  however  the  larger  quantity,  say  2  oz.  Bread  made 
from  such  flour  would  not  contain  more  than  about  14  grains 
of  alumina  in  the  pound,  and  assuming  that  alum  possesses 
all  the  injurious  properties  which  have  been  attributed  to 
it,  surely  it  cannot  be  classed  with  “  opium  or  any  other 
poison.” 

I  am  not  aware  upon  what  grounds  Dr.  Routh  makes  the 
assertion  respecting  the  necessity  of  chloride  of  potassium  for 
cell  growth,  but  such  a  conclusion  can  scarcely  be  drawn 
from  the  fact  of  the  cell  formation  containing  this  salt.  It 
is  well  known  that  in  the  vegetable  kingdom  chloride  of 
sodium  can  take  the  place  of  chloride  of  potassium,  and  there 
appears  to  be  every  reason  to  believe  that  it  is  perfectly  im¬ 
material  whether  the  potash  supplied  in  food  exists  as  chlo¬ 
ride,  or  as  phosphate,  or  sulphate  (of  which  latter  salts  all 
vegetables  contain  abundance),  more  especially  where  these 
are  associated  with  chloride  of  sodium. — I  am,  &c. 

Common  Sense. 


The  Atomic  Theory. 

To  the  Editor  of  the  Chemical  News. 

Sir, —  I  should  be  very  sorry  if  Mr.  Reynolds  were  to 
think  the  atomic  theory  a  favorite  of  mine  ;  on  the  contrary 
I  only  hold  it  until  I  am  acquainted  with  a  better  one  to 
which  I  can  flee.  I  shall  be  very  much  obliged  to  Mr. 
Reynolds,  or  any  one  else  who  enlarges  on  this  subject, 
feeling  confident  that  the  path  to  truth  is  much  cleared  by 
our  not  being  ashamed  of  our  opinions.  To  the  point.  The 
atomic  theory  (divested  of  those  relations  to  chemical  com¬ 
pounds  which  were  added  by  Dalton)  merely  supposes 
matter  to  be  a  congregation  of  indivisible  atoms.  From 
this  simple  hypothesis  there  can  be  deduced  these  three 
corollaries : 

Cor.  I.  Atoms  are  perfectly  hard  (since  anything  but 
perfect  hardness  is  incompatible  with  indivisi¬ 
bility). 

Cor.  II.  Atoms  are  perfectly .  inelastic  (since  elasticity 
depends  on  the  amount  of  motion  among  smaller 
particles). 

Cor.  III.  Atoms  are  impenetrable  (since  penetrability  is 
intimately  connected  with  softness). 

Thus  armed,  I  will  attempt  to  reply  to  the  letters  written 
by  Mr.  Reynolds.  The  first  argument  in  Gimel’s  letter 
evidently  points  to  the  mathematical  division  of  an  atom, 
with  which  we  have  nothing  to  do — the  atomic  theory  being 
a  branch  of  physics  and  not  of  mathematics.  In  the  second 
argument  he  wishes  to  know  how  the  parts  of  atoms  are 
held  together ;  in  reply,  I  direct  his  attention  to  corollaries 
I.  and  III.  As  to  the  last  part  of  his  letter  I  entirely  agree 
with  him,  not  seeing  myself  the  necessity  of  adopting 
Dalton’s  addition.  In  the  first  part  of  his  other  letter  ( 1 .  e. 
the  one  signed  A.  Reynolds),  I  think  that  perhaps  there 
he  may  be  in  the  right,  because,  as  Richard  Laming  observes, 
“  the  forces  of  gravitation  and  cohesion  spring  from  different 
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sources.”  However,  in  the  second  part  of  the  argument, 
when  he  says,  “  It  (/'.  e.  an  atom)  cannot  he  hard  or  soft,”  I 
refer  him  again  to  corollary  I.  Finally,  I  have  to  agree 
with  him  that  atoms  only  possess  negative  properties. 

I  am,  &c. 

T.  S.  Barrett. 


The  Atomic  Theory. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  not  had  an  opportunity  before  of  replying  to 
the  letter  of  a  correspondent  in  No.  9.  of  the  Chemical 
News,  in  which  it  is  endeavoured  to  be  proved  that  matter 
is  composed  of  indivisible  atoms.  It  appears  to  me  that  T.  S. 
Barrett  has  allowed  himself  to  be  misled  by  his  own  fal¬ 
lacious  argument,  and  if  you  will  al  ow  me  I  wTill  point  out 
where  I  think  this  fallacy  exists.  He  says  that,  “  if  matter 
were  infinitely  divisible,  we  should  have  r  —  o,”  i.  e.  on  the 
supposition  of  the  infinite  divisibility  of  matter,  the  particles 
(not  atoms)  which  compose  matter  would  be  finally  lost,  in 
fact,  give  up  their  material  nature,  and  become  absolute 
nonentities.  Now,  it  need  hardly  be  said  that  the  objectors 
to  the  existence  of  atoms,  do  not  believe  that  matter  is  made 
up  of  an  infinite  number  of  nothings.  And  this  assumption 
involves  another,  i.  e.  that  matter  is  not  infinitely  divisible, 
for  if  we  suppose  that  the  infinite  divisibility  of  matter 
results  in  its  destruction,  then  there  is  no  need  to  prove  that 
its  division  cannot  be  carried  further.  T.  S.  B.’s  conclusion, 
without  the  first  assumption  becomes  worthless ;  for  if,  as  is 
undoubtedly  the  case,  r  always  has  some  value  to  whatever 
extent  the  division  of  matter  may  be  carried,  the  argument 
drawn  from  g  oc  r  merely  proves  that  matter  is  composed  of 
particles  which  possess  the  property  of  extension. — I  am,  &c. 

J.  Noble. 


Chemical  Nomenclature. 

To  the  Editor  of  the  Chemical  News. 

Sir, — A  correspondent  (Your  Weekly  Guest)  asserts 
that  no  distinctive  title  has  been  applied  to  the  radical  N06 
and  others  similarly  constituted.  This  I  think  is  incorrect, 
as  in  an  elementary  work  on  chemistry  by  Professor  Wilson, 
forming  one  of  the  volumes  of  Chambers’s  Educational 
Course,  it  is  stated  that  names  have  been  applied  to  them ; 
N06  is  called  nitration,  S04  sulphion,  KNOG  nitrationide 
of  potassium,  &c.  But  I  think  that  any  alteration  in  the 
existing  system  would  be  injudicious,  inasmuch  as  it 
is  supposed  to  be  understood  that  before  a  metal  can  com¬ 
bine  with  an  acid  (as  NOe)  it  must  be  oxidised;  and  to  be 
consistent,  names  must  be  found  for  salts  containing  acids 
other  than  those  which  terminate  in  ic.  In  addition,  there 
would  be  the  inconvenience  of  having  two  systems  of  nomen¬ 
clature  adopted  by  those  holding  opposite  views  of  the  nature 
of  acids  and  salts. — I  am,  &c. 

John  Tillman. 

r  » — — ■ . .  • 
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Chemical  Notices  from  Foreign  Sources. 

1.  mineral  chemistry. 

Permanganate  of  Potash.  —  Luboldt 1  points  out 
that  a  standard  solution  prepared  with  the  crystallised  per¬ 
manganate  may  be  kept  a  year  without  any  change  of 
composition. 

Compounds  of  Bismuth  with  Chlorine,  Ac. — Ac- 

to  Weber2  protochloride  of  bismuth  is  easily  obtained  by 
heating  the  ;  trichloride  of  bismuth,  -8-iCl3  with  metallic 
bismuth.  The  protochloride  forms  a  brown  black  crystal¬ 
line  mass  very  fusible  and  decomposable  by  water.  A  very 
high  temperature  changes  it  into  the  perchloride  and  the 
metal.  Concentrated  solution  of  sal-ammoniac  also  decom¬ 
poses  it.  Analysis  leads  to  the  formula  -fi-iCl2.  It  may  be 

1  Jouxnaljiir  Prahtisch.  Chtm.  Bd.  lxxv’i.  ; 75, 

2  Poggendorjf's  Annalen ,  Bd.cvii.  ?.  596. 


obtained  by  the  direct  action  of  chlorine  on  bismuth,  but  so 
conducting  the  process  that  the  current  of  chlorine  shall 
only  arrive  at  the  upper  part  of  the  retort  containing  the 
metal.  Phosphorus,  zinc,  tin,  mercury,  silver,  &c.  partially 
reduce  the  perchloride  of  bismuth  with  formation  of  proto- 
chloride.  Perbromide  of  bismuth  B-iBr3  will  also  form  a 
protobromide  when  heated  with  the  metal.  It  forms  a  brown 
crystalline  mass  presenting  analogous  characters  to  those  of 
the  protochloride.  It  has  not  been  obtained  in  a  state  of 
purity  :  there  has  always  been  bismuth  in  excess. 

The  tri-iodide  of  bismuth  is  easily  obtained  by  projecting 
small  portions  of  iodine  on  bismuth  strongly  heated  in  a  tube, 
and  distilling  the  product  out  of  contact  with  the  air.  It  is 
crystalline  and  of  a  metallic  black  colour.  It  behaves  with 
bismuth  like  the  tribromide. 


II.  ORGANIC  CHEMISTRY. 

The  pretended  Qwinic  Etlier.  —  M.  Galvani  6hows3 
that  the  supposed  quinic  ether  (Chemical  News,  p.  10) 
is  nothing  more  than  a  mixture  of  ether  and  alcohol  con¬ 
taminated  with  some  empyreumatic  matters  ;  and  that  the 
peculiar  odour  which  led  it  to  be  considered  as  a  special 
ether,  was  due  to  the  presence  of  some  neutral  sulphate  of 
methylene. 

Saccharide. —  After  sugar  has  been  melted,  a  part  of  it 
is  found  incapable  of  crystallisation  and  fermentation.  To 
this  M.'Gelis4  gives  the  name  of  saccharide.  To  isolate  it 
he  ferments  melted  sugar,  which  destroys  the  glucose,  and 
leaves  the  new  substance  in  solution.  The  solution  care¬ 
fully  evaporated  gives  a  syrup,  which  kept  for  more  than  a 
year  in  a  dry  place  shows  no  sign  of  crystallisation. 
Saccharide  turns  the  plane  of  polarisation  to  the  right,  but 
it  is  changed  to  the  left  by  the  action  of  acids,  or  by  keeping 
the  saccharide  a  long  time  in  solution. 

Qwcrcitrine  in  the  Coloration  of  Flowers. — 
Hlasiwetz 5  suggests  that  quercetrine  may  play  an  important 
part  in  the  coloration  of  flowers.  He  states  that  one  milli¬ 
gramme  of  quercetic  acid  is  sufficient  to  communicate  a 
beautiful  rose  colour  to  20  pints  of  slightly  alkaline  water. 
Only  a  trace  of  a  salt  of  iron  is  necessary  to  colour  a  solution 
of  quercetine  green,  and  an  infinitesimal  quantity  of  quer¬ 
cetic  acid  will  colour  blue  a  very  dilute  solution  of  per¬ 
chloride  of  iron.  With  these  reactions  in  view,  it  is  easy  to 
explain  the  play  of  colours  hyacinths,  tulips,  and  dahlias 
present,  supposing  these  plants  contain  quercitrine,  which  as 
we  have  seen  (Chemical  News,  p.  107)  contains  the  ele¬ 
ments  of  quercetic  acid  and  phloroglucine.  The  concurrence 
of  ammonia,  air,  or  sunlight,  and  the  ferruginous  compounds 
in  the  sap,  will  be  sufficient  to  produce  the  following  shades : 


Quercitrine  or  quercetine  .  .  .  colours  yellow 

Quercitrine  in  presence  of  alkalies  and  oxygen  „  brown 

sesquioxide  of  iron  „  green 
.  .  .  „  blue 

red 


Quercetic  acid 
Phloroglucine 


alkalies  and  oxygen  „ 

sesquioxide  of  iron  „ 


violet. 


When  it  is  attempted  to  isolate  the  colouring  matter  of 
flowers  but  a  very  small  quantity  is  obtained,  which  is  ex¬ 
plicable  on  the  supposition  that  as  only  a  trace  of  quercitrine 
is  necessary  to  give  an  intense  coloration  to  a  solution  it 
may  be  the  same  with  flowers. 

M.  Nickles  adds  a  note  in  the  Journal  de  Pharmacie  et  de 
Chimie  (Feb.  i860)  which  says  that  the  above  reactions 
give  the  key  to  a  sort  of  industry  which  has  for  some  years 
made  a  great  noise  in  the  horticultural  world.  A  pharmacien 
of  Milan  has  obtained  azalias,  camellias,  &c.  of  a  beautiful 
blue  colour,  by  growing  them  in  a  strongly  ferruginous  soil. 
Another  amateur  has  succeeded  in  the  same  object  by 
watering  his  plants  with  very  weak  solution  of  sulphate  of 
iron. 

Quercitrine,  he  adds,  is  not  the  only  organic  matter  capable 


3  Moniteur  Scientifique,  15  Fcv.  1860. 

4  Journ.  de  Pharm.  et  de  Chimie ,  Fcv.  i860. 

5  Allgemeinc  Zeitung ,  Nov.  io,  1859. 
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of  these  metamorphoses.  Salycilic,  gallic,  pyrogallic  acids, 
and  all  the  varieties  of  tannin  produce  with  alkalies  and 
salts  of  iron  shades  of  colour  like  those  of  which  Hlasiwetz 
speaks. 

III.  CHEMICAL  ANALYSIS. 

Separation  of  Iftagrnesia  from  the  Alkalies. — 

M.  Chancel 6  applies  his  method  of  estimating  phosphoric 
acid  (Chemical  News,  p.  72)  for  the  separation  of 
magnesia  from  the  alkalies.  The  magnesia  is  first  preci¬ 
pitated  in  the  presence  of  chloride  of  ammonium  and  free 
ammonia  by  pure  phosphate  of  ammonia.  The  proportion 
of  magnesia  is  thus  obtained  at  once.  The  filtered  liquid 
and  the  washings  contain  the  alkalies,  ammoniacal  salts  and 
the  excess  of  phosphoric  acid.  It  is  evaporated  to  dryness, 
and  the  residue  is  calcined  to  expel  the  ammoniacal  salts. 
It  is  then  redissolved  in  water,  and  to  the  solution  is  added 
first  nitrate  of  silver,  and  then  a  slight  excess  of  carbonate 
of  the  same  base.  If  the  alkalies  are  in  the  state  of  chlorides, 
the  precipitate  with  nitrate  of  silver  need  not  be  noticed,  for 
it  does  not  interfere  with  the  action  of  the  carbonate  nor 
with  the  separation  of  the  phosphoric  acid ;  it  is  only  im¬ 
portant  to  add  so  much  of  the  nitrate  that  after  the  separation 
of  the  chlorine  enough  may  remain  in  the  liquid.  When 
the  precipitate  of  phosphate  of  silver  is  collected  and  the 
liquid  is  clear  and  quite  neutral,  it  is  filtered,  and  the  excess 
of  silver  is  removed  by  means  of  hydrochloric  acid.  The 
alkalies  are  then  in  solution  quite  free  from  any  other  fixed 
principle,  and  may  be  determined  without  trouble  by  the 
usual  processes. 

Bctectiou  and  Estimation  of  lotline.  —  M.  De 

Luca 7 8  detects  minute  quantities  of  iodine  in  rain  and  other 
waters,  by  precipitating  them  with  nitrate  of  silver.  The 
precipitate  is  washed  and  thoroughly  dried,  and  is  then  in¬ 
troduced  into  a  tube  in  which  is  also  placed  a  small  bottle  of 
very  thin  glass  filled  with  bromine  vapour.  The  tube  is 
now  filled  with  carbonic  acid  gas  and  sealed.  It  is  then 
shaken  to  break  the  bottle  and  liberate  the  bromine  vapour, 
which  immediately  decomposes  any  iodide  of  silver,  setting 
free  the  violet  vapours  of  iodine.  These  condense  in  the  cold 
part  of  the  tube  and  may  be  dissolved  out  by  alcohol.  The 
amount  of  iodine  may  be  estimated  by  a  standard  solution  of 
sulphurous  acid,  and  the  hydriodic  acid  may  afterwards  be 
reconverted  into  iodide  of  silver  and  weighed.  The  process 
gives  very  exact  results ;  as  it  is  conducted  in  a  sealed  vessel 
no  loss  is  experienced. 

Uea«l  in  filtering-  Paper.  —  M.  Wicke9  calls  the 
attention  of  toxicologists  to  the  fact  that  some  filtering 
papers  contain  lead.  A  piece  four  inches  square  yielded  him 
a  distinct  precipitate  of  sulphide  of  lead. 

IV.  TECHNICAL  CHEMISTRY. 

Soluble  Crlast*.  —  At  the  request  of  the  Austrian 
Society  of  Civil  Engineers,  Lielegg  has  studied  soluble  glass, 
both  with  regard  to  its  chemical  properties,  and  its  appli¬ 
cations.  9  He  first  examined  three  specimens  of  the  soluble 
glass  from  three  different  manufactories,  and  found  their 
composition  as  follows  : 


Water 

!. 

.  .  .  65-879 

ir. 

38-66 

nr. 

0689 

Silica 

.  .  .  22-258 

44-64 

63-6 

Soda  • 

11-178 

16-252 

Potash 

•  •  •  J} 

34 ‘4 

I.  Was  silicate  of  soda  made  by  Siedel  of  Liesing, 

II.  Silicate  from  a  manufactory  in  Munich, 

III.  Silicate  of  potash  by  Kuhlmann  of  Lille. 

The  richer  the  glass  is  in  silica,  the  less  fusible  it  is.  To 
attain  the  maximum  of  fusibility  it  must  contain  both  soda 
and  potash. 

By  pouring  a  concentrated  solution  of  silicate  of  soda  into 


6  Journ.  de  Pharm.  et  de  Chimie,  Fev.  1860,  p.  117. 

'  Comptes  Ileudus. 

8  Annal.  der  Chem.  und  Pharm.  Bd.  cxii.  s.  108. 

9  Polylech.  Journ.  Bd.  cliii.  s.  4 4. 
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alcohol,  there  is  formed  by  degrees  a  mucous  deposit  insoluble 
in  alcohol,  which  hardens  after  some  days.  This  deposit 
is  soluble  in  water.  The  alcoholic  mother  liquor  contains 
all  the  impurities  in  the  soluble  glass  employed.  This 
process  of  purification  is  specially  applicable  to  the  soluble 
glass  destined  to  be  used  in  stereochromy. 

By  triturating  soluble  glass  with  quick  lime  the  silicate 
rapidly  hardens,  forming  silicate  of  lime  and  caustic  soda. 
Exposed  to  the  air,  the  mass  becomes  covered  with  an 
efflorescence  of  carbonate  of  soda. 

With  oxide  of  zinc  soluble  glass  forms  a  viscous  liquid 
containing  some  silicate  of  zinc,  which  has  already  led  to 
the  idea  of  using  soluble  glass  with  oxide  of  zinc  in  painting. 

Combined  with  hydraulic  lime,  the  silicate  forms  a  good 
cement  for  fastening  stones  :  united  with  fluor  spar  and 
powdered  glass  it  becomes  like  porcelain  or  marble.  Two 
parts  of  fluoride  of  calcium  and  one  part  of  glass  in  impal¬ 
pable  powder  must  be  made  into  a  semi-fluid  mass,  with  a 
solution  of  soluble  glass  of  36°  Baume.  This  is  applied  to 
the  parts  which  are  to  be  joined,  and  the  pieces  are  then 
pressed  together  until  the  cement  is  dry,  which  will  be  at 
the  end  of  some  days. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Utilisation  of  ipent  Bark  of  Tanneries. — Sir, — In 
No.  10  of  the  Chemical  News,  p.  iidjrl  observe  a  query  as  to 
the  “  Utilisation  of  the  Spent  Bark  of  Tanneries.” 

I  There  is  one  purpose,  for  which  it  is  extremely  well  adapted — 
the  manufacture  of  a  gas  for  heating  or  illuminating  purposes. 
If  the  bark  is  submitted  to  destructive  distillation  in  a  small  iron 
gas  retort,  the  gaseous  hydrocarbons,  &c.  are  evolved  in  consider¬ 
able  quantity,  and  after  being  passed  through  milk  of  lime  can  be 
j  readily  burnt  from  a  jet.  The  quantity  of  gas  obtained  from  the 
!  bark  is  so  considerable  that  the  expense  is  a  mere  trifle.  In  this 
condition  it  is  well  fitted  for  a  means  of  heating,  but  from  a  de¬ 
ficiency  of  carbon  possesses  very  slight  illuminating  power. 
This  defect  is  easily  remedied  by  passing  the  gas  through  naphtha, 
or  some  such  substance,  previous  to  its  combustion,  when  a  gas 
capable  of  giving  a  very  brilliant  light  is  procured.  On  account  of 
the  extreme  simplicity  of  the  apparatus  needful  for  the  produc¬ 
tion  of  this  gas  it  appears  to  be  a  process  in  every  respect 
adapted  for  employment  in  the  country  or  in  private  houses. 

The  destructive  distillation  of  wood  for  the  manufacture  of  an 
illuminating  gas  has,  I  believe,  been  employed  in  some  parts  ot 
Germany. —  W.  Procter,  M.R.C.S. 

Bloom  on  <Miitt«i«i>erclia.  —  Can  any  of  our  correspond- 
I  ents  favour  us  with  some  information  on  the  subject  of  the 
j  “  bloom  ”  which  is  so  often  to  be  seen  on  the  surface  of  manu- 
!  factured  gutta-percha.  A  valued  correspondent  is  desirous  of 
investigating  its  chemical  properties,  and  wishes  to  know  if  an 
ounce  or  two  of  the  powder  can  in  any  way  be  placed  at  his 
disposal.  —  Ed. 


LABORATORY  MEMORANDA. 


Estimation  of  Mixtures  of  Adds  or  Alkalies  in 
Solution. —  Sir, — In  No.  9,  p.  108,  of  the  Chemical  News,  a 
method  was  given  for  the  above  purpose.  The  mode  of  proceeding 
was  to  neutralise  a  given  weight  of  the  mixture  of  acids  with 
some  base,  and  another  portion,  of  the  same  weight,  with  another 
base,  and  so  on,  using  as  many  bases  as  there  are  acids  in  the 
mixture.  It  was  asserted  that  there  could  be  obtained  by  this 
means  as  many  equations  as  there  were  unknown  amounts  of 
acid  in  the  mixture.  These  were  to  be  solved  by  the  usual 
methods  for  equations  containing  more  than  one  unknown  quan¬ 
tity.  It  is  necessary  for  the  solution  of  such  equations,  that  they 
l  should  be  quite  distinct,  and  incapable  of  being  derived  from  one 
another;  otherwise  the  equations  are  in  reality  the  same.  In  the 
case  before  us,  having  determined  the  amount  of  one  base  required 
to  neutralise  the  mixture,  the  amount  of  any  other  base  necessary 
for  the  same  purpose  is  easily  calculated.  These  equations  would 
therefore  be  useless  for  the  purpose  stated. — A.  Reynolds. 


* 


i56 
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MISCELLANEOUS. 


Iluty  on  Chloroform, — Messrs.  Smith  and  Co.  of  Edin¬ 
burgh  have  sent  the  following  letter  to  the  Chancellor  of  the 
Exchequer.  The  subject  of  it  is  well  worthy  the  attention  of  the 
makers  of  chloroform.  If  the  duty  on  French  chloroform  be  re¬ 
mitted,  most  certainly  a  drawback  should  be  allowed  on  the 
spirit  used  in  its  manufacture  here. 

'  “  Sir, — As  manufacturers  of  chloroform,  permit  us 'respectfully 
to  point  out  to  you,  that  the  proposed  remission  of  the  import 
duty  on  this  article,  if  carried  into  effect,  must  extinguish  the 
manufacture  of  the  pure  chloroform  in  this  country.  A  very  few 
words,  we  think,  will  prove  this: — Pure  chloroform  requires,  as 
the  chief  material  of  preparation,  spirits  of  wine.  The  cost  of 
spirits  of  wine  6o°  o.  p.  on  the  Continent  and  in  America,  where 
there  is  no  excise  duty  on  it,  is  about  two  shillings  and  sixpence 
per  imperial  gallon ;  in  Great  Britain,  however,  where  there  is  a 
heavy  duty  on  spirits  for  revenue,  the  price  is  about  seventeen 
shillings  per  imperial  gallon.  The  great  difference  between 
these  two  prices,  in  an  article  essential  and  so  largely  necessary  to 
its  manufacture,  renders  protection  not  only  indispensable,  but 
nothing  more  than  justice  to  the  British  manufacturer.  It  is 
true,  we  and  others  in  this  country  now  possess  the  privilege  of 
using  the  methylated  spirit,  but  the  chloroform  from  that  is  used 
for  varnishes,  and  only  medicinally  as  an  outward  application, 
and  not  by  the  medical  profession  for  inhalation,  for  which  pur¬ 
pose  chloroform  is  manufactured  from  pure  unmixed  spirits  of 
wine.  But  more  than  this,  as  the  foreigner  can  buy  pure  un¬ 
mixed  spirits  of  wine  cheaper  than  we  in  this  country  can  buy 
methylated  spirit,  and  again,  as  the  yield  of  chloroform  from  the 
latter  spirit  is  less  by  a  good  deal,  it  surely  must  be  plain  and 
undeniable  that  even  tiffi  manufacture  of  this  chloroform  will 
also  be  put  down  here.  The  foreign  manufacturer  will  be  in  a 
position  to  introduce  into  our  market  (for  cost  of  transit  will  be 
more  than  covered  by  a  less  cost  for  labour)  a  superior  chloro¬ 
form  at  a  less  price  than  a  home  manufacturer  can  offer  an  in¬ 
ferior  one.  Should  the  present  import  duty  on  chloroform  be 
abolished,  the  country  that  gave  birth  to  the  use  of  chloroform 
as  an  anaesthetic,  it  thus  appears,  will  be  in  future  deprived  of 
its  manufacture,  and  have  to  draw  its  supplies  from  abroad,  solely 
to  the  advantage  of  the  foreign  manufacturer.  These  remarks 
could  be  greatly  extended,  but,  knowing  the  value  of  your  time, 
we  forbear,  confidently  trusting  that  this  plain  statement  of  a  few 
facts  may  prove  sufficient  for  the  retention,  as  originally  felt  to 
be,  for  the  imposition  of  the  import  duty  as  an  admittedly  fair 
protection,  in  the  circumstances,  to  the  manufacturers  of  chloro¬ 
form  in  our  own  country.” — We  are,  &c.  T.  &  H.  Smith  &  Co. 

The  Right  Hon.  W.  E.  Gladstone.” 

Xlie  Electric  JLiglit  applied,  to  Surg'ery. — One  of  the 

greatest  obstacles  to  the  success  of  a  surgical  operation  is  the  scanty 
and  imperfect  light  which,  in  some  cases,  is  the  surgeon’s  only 
guide,  and  is  fraught  with  danger  to  the  patient.  Thus  the  extir¬ 
pation  of  a  naso-pharyngian  polypus  is  almost  performed  in  abso¬ 
lute  darkness,  it  being  impossible  to  bring  a  common  light  near 
enough  to  the  patient  without  scorching  him.  The  problem, 
therefore,  of  finding  a  light  which  might  be  introduced  into  a 
cavity  with  impunity,  remained  still  to  be  solved ;  and  from  a 
communication  sent  in  a  few  days  back  to  the  Academy  of  Sciences 
by  MM.  Th.  Dumoncel,  Fonssagrives,  and  RulimkorfF,  it  would 
appear  that  this  desirable  object  has  at  length  been  attained.  Dr. 
Fonssagrives  having  long  entertained  the  idea  that  the  electric 
light  might  be  advantageously  applied  to  the  purpose,  communi¬ 
cated  his  views  to  M.  Dumoncel,  a  distinguished  electrician,  who 
calling  to  mind  the  effects  of  electricity  in  vacuo,  as  exemplified 
in  Giessler’s  tubes,  which  although  traversed  by  the  electric  light 
reveal  no  increase  of  temperature,  conceived  the  following  plan 
for  turning  this  circumstance  to  account  in  surgical  cases  of  the 
nature  alluded  to.  A  glass  tube,  having  a  very  small  bore,  is  bent 
into  the  form  of  a  helix  or  screw  (the  smaller  the  bore,  the  greater 
is  the  brilliancy  of  the  light)  ;  by  this  means,  a  kind  of  luminous 
cylinder  is  formed,  which  is  sufficiently  small  to  be  conveniently 
introduced  even  into  a  narrow  cavity.  Thus  the  first  part  of  the 
problem  was  solved ;  but  the  colour  of  the  light  was  yet  to  be 
determined,  since  this  depends  on  the  nature  of  the  gases  intro¬ 
duced  into  the  tube.  As  mixtures  of  certain  gases,  such  as  car- 
buretted  hydrogen,  carbonic  acid,  hydrochloric  acid,  &c.  will 
produce  a  white  light,  nothing  remained  but  to  fill  the  tube  with 
such  a  mixture ;  and  this  delicate  operation  was  intrusted  to  M. 
Huhmkorff,  who  at  the  same  time  introduced  other  valuable  im¬ 
provements  into  the  apparatus.  The  latter  has  since  been  success¬ 
fully  tried  in  various  dental  and  other  operations. 


JPoisonous  Xoys. — Very  dangerous  presents  are  often  made 
to  children.  It  is  the  peculiar  happiness  of  juveniles  to  test,  in 
many  homely  ways,  the  strength,  flavour,  and  combustibility  of 
of  whatever  toys  are  placed  in  their  hands.  The  tendency  to 
apply  the  tongue  to  all  painted  toys  affords  a  temptation  which 
only  the  strongest-minded  children  can  resist ;  and  licking  the 
face  of  a  favourite  doll,  or  the  surface  of  a  painted  ball,  appears 
to  afford  pleasure  which  few  can  forego.  Remembering  these 
infantile  idiosyncrasies,  kind  mammas  and  generous  uncles  should 
endeavour  to  ascertain  that  such  coloured  toys  as  they  give  are 
not  painted  in  mineral  colours.  Very  serious  accidents — if  we 
mistake  not,  deaths  —  have  occurred  from  licking  the  aerial 
bladders  which  were  recently  so  popular  in  the  nursery.  Many 
of  them  were  painted  with  arsenical  pigments.  A  sad  accident, 
which  occurred  this  week,  at  Lyons,  points  to  another  favourite 
toy  as  a  possible  source  of  the  most  serious  misadventure.  The 
“  concierge  ”  of  the  theatre  there  had  presented  a  box  of  paints, 
as  a  new  year’s  gift,  to  his  son,  a  boy  of  about  ten  years  of  age. 
The  little  fellow  was  highly  delighted  with  his  new  acquisition, 
and  passed  the  whole  evening  in  colouring  a  large  portrait  of 
Garibaldi.  Most  probably  he  wetted  his  pencil  or  his  paints  with 
his  tongue ;  for,  in  the  middle  of  the  night,  he  was  attacked  with 
a  violent  colic,  and  died  in  a  few  hours,  evidently  from  poison. 
In  the  same  way  the  drastic  purgative  properties  of  gamboge  are 
not  uncommonly  developed  to  a  very  unpleasant  extent.  The 
unfortunate  event  above  described  affords  an  important  caution, 
which  will  not,  we  hope,  be  lost  in  England. — Lancet. 

Xl»e  A«lmiuist2*af  ion  of  Poisou.  —  Sir  George  Corne- 
wall  Lewis  and  Mr.  Clive  have  introduced  a  bill  into  the  House 
of  Commons,  providing  that  any  person  maliciously  administering 
poison  with  intent  to  endanger  life  or  inflict  grievous  bodily 
harm  shall  be  guilty  of  felony,  and  be  liable  to  penal  servitude 
for  any  period  not  exceeding  ten  years,  and  not  less  than  three 
years,  or  to  imprisonment  for  any  term  not  more  than  three 
years,  with  or  without  hard  labour  at  the  discretion  of  the  court. 
Any  person  maliciously  administering  poison  with  intent  to  in¬ 
jure,  aggrieve,  or  annoy  any  other  person,  will  be  guilty  of  a 
misdemeanour,  and  liable  to  imprisonment  not  exceeding  three 
years,  with  or  without  hard  labour  at  the  discretion  of  the  court. 
The  costs  and  expenses  of  the  prosecution  of  any  such  misde¬ 
meanour  may  be  allowed  by  the  court  as  in  cases  of  felony.  If, 
upon  the  trial  of  any  person  charged  with  the  felony,  the  jury 
shall  not  be  satisfied  that  such  person  is  guilty  thereof,  but  that 
he  is  guilty  of  the  misdemeanour,  then  the  delinquent  will  be 
liable  to  be  punished  in  the  same  manner  as  if  convicted  upon  an 
indictment  for  the  misdemeanour. 

v  X'lte  Administration  of  Poison  JSill  was  read  a  third 
time,  and  passed  the  House  of  Commons  on  Wednesday  last. 

Tlie  Adulteration  of  food  Sill  was  in  Committee  on 
Wednesday,  and  the  three  first  clauses  were  agreed  to. 


ANSWERS  TO  CORRESPONDENTS- 


%*  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

Messrs.  Sillimann  and  Dana's  courteous  request  shall  be  attended  to 
immediately. 

H.  K.  B. — Addresses  are  given  in  confidence.  We  shall  be  happy  to 
forward  a  communication  to  W.  G.  F. 

TV.  H.  (Tillydeslt) — Our  correspondent  has  misunderstood  us.  We  did 
not  intend  to  republish  the  article  in  question.  The  process  is  only 
available  for  the  separation  of  phosphoric  acid  in  one  condition. 

W.  J.  J. — 1,  Copal  and  anime  varnishes  are  made  with  spirits  of  wine, 
and  the  copal  is  burned  for  a  few  seconds,  which  makes  it  more  soluble. 
A  mixture  of  sandarac  and  mastic  is  said  to  increase  the  solubility  ot 
copal,  a,  Nothing  better  than  soap  and  water,  and  sometimes  a  little 
alkali. 

A.  W.  P. — For  the  oxyhydrogen  lime-light  see  page  15a.  The  Fitz- 
maurice  light  soon. 

L.  Greg. — The  arsenic  sold  is  arsenious  acid.  A  very  few  grains  are 
sufficient  to  poison  a  man.  We  hope  our  correspondent  has  no  evil  in¬ 
tentions. 

W.  Sale. — We  believe  the  book  was  published  by  Messrs.  Chambers  of 
Edinburgh.  The  same  information  will  be  found  in  most  works  on 
chemistry. 

E.  H.  (York) — The  tannate  of  alumina  is  prepared  in  the  same  way  as 
the  tannate  of  bismuth.  (See  p.  137.)  Rub  together  equivalent  propor¬ 
tions  of  freshly  precipitated  alumina  and  tannic  acid.' 

A.  B. — Make  them  hot. 

P.  H.  Henschikojf—  received. 

Mr.  Salter — received  with  thanks. 


*'**  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office  ;  iz  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Researches  on  the  Orcjano-metattic  Radicals ,  by 
M.  Auguste  Cahoues. 

{.Concluded from  p.  147.) 

Oxide  of  Staniictlijl. — When  an  alcoholic  solution 
of  iodide  of  stannethyl  is  poured  into  a  solution  of  am¬ 
monia  diluted  with  an  equal  volume  of  alcohol,  oxide  of 
stannethyl  separates  as  a  gelatinous  mass.  An  excess  of 
ammonia  and  caustic  potash  redissolve  it.  In  order  to 
obtain  it  perfectly  pure  the  gelatinous  mass  is  thrown  on 
a  filter  and  washed  successively  with  hot  water  and 
boiling  alcohol,  until  the  washings  no  longer  contain 
either  the  iodide  or  ammonia.  The  product  is  then  dried 
first  on  water  bath  and  then  in  vacuo.  So  prepared 
oxide  of  stannethyl  is  an  amorphous  white  powder,  in¬ 
soluble  in  hot  and  cold  water,  alcohol  and  ether.  It 
dissolves  easily  in  hydrochloric,  hydrobromic,  hydro¬ 
fluoric  and  hydriodic  acids  ;  and  these  solutions  by  spon¬ 
taneous  evaporation  deposit  beautiful  prismatic  colour¬ 
less  and  odourless  crystals  of  the  chloride,  bromide  and 
iodide  and  fluoride  of  stannethyl. 

Boiling  acetic  and  formic  acids  give  with  oxide  of 
stannethyl  viscous  products,  which  on  cooling  form  a 
crystalline  mass.  These  substances  dissolve  in  hot 
alcohol,  and  by  evaporation  separate  in  the  form  of 
colourless  tables.  Butyric  and  valeric  acids  behave  in  a 
similar  way. 

A  dilute  and  boiling  solution  of  tartaric  or  citric  acid 
dissolves  oxide  of  stannethyl,  and  on  cooling  deposits 
small  prisms  of  tartrate  and  citrate  of  stannethyl*  Oxalic 
acid  forms  an  insoluble  compound  with  oxide  of  stannethyl. 

Nitric  and  sulphuric  acids,  especially  when  hot,  dissolve 
the  oxide  easily,  and  the  evaporation  of  the  solutions  gives 
crystallised  products. 

Dilute  solutions  of  potash,  soda  and  caustic  ammonia 
do  not  dissolve  oxide  of  stannethyl,  nor  do  they  decom¬ 
pose  it.  When  however  the  oxide  is  distilled  with  an 
excess  of  caustic  potash,  it  is  split  up  into  a  very  volatile 
product,  which  may  be  condensed  at  a  very  low  tempe¬ 
rature  in  the  form  of  beautiful  colourless  prisms,  having 
a  powerful  odour  and  a  strongly  alkaline  reaction  on  red¬ 
dened  litmus  paper.  This  is  the  oxide  of  sesquistan- 
nethyl :  there  is  formed  beside  some  stannate  of  potash. 
The  reaction  is  easily  explained  by  the  following  equation: 

3(SnC4H50)  +  K0  =  Sn02K0  +  Sn2(C4H5)30. 

Perchloride  of  phosphorus  with  the  aid  of  a  little  heat 
quickly  attacks  the  oxide  of  stannethyl.  On  distillation 
a  fuming  liquid  may  be  condensed  in  a  well-cooled 
receiver,  from  which  thin  crystals  deposit.  Water  de¬ 
composes  the  liquid  part,  which  is  oxichloride  of  phos- 
horus,  but  does  not  attack  the  crystals.  These  may 
e  purified  by  repeated  washings  with  cold  water,  press¬ 
ing  between  folds  of  filtering  paper,  and  recrystallisation 


from  alcohol,  and  then  present  the  properties  and 
composition  of  chloride  of  stannethyl.  The  preceding 
reaction  may  be  explained  by  the  following  equation : 

2(C4H5Sn  O)  +  PC15  =  PC1302  +  2(C4H5SnCl). 

All  the  salts  formed  by  stannethyl  when  they  are  soluble 
crystallise  with  facility.  Heat  decomposes  them*  either 
partially  or  completely.  In  all  the  distillations  the  same 
acrid  odour  is  observed,  like  that  of  essence  of  mustard, 
which  characterises  sesquistannethyl  and  its  various 
combinations. 

t  Sesquistannetliyl  Series.  —  We  have  seen  that  by 
the  action  of  iodide  of  ethyl  on  tin  there  is  formed  be¬ 
sides  the  solid  and  crystallisable  iodide  an  oil  with  a 
powerful  acrid  odour,  a  larger  proportion  of  which  is  ob¬ 
tained  when  an  alloy  of  tin  and  sodium  is  used  in  the 
place  of  pure  tin. 

When  purified  by  rectification  the  oil  (which  is  the 
iodide  of  sesquistannethyl)  possesses  the  following  pro¬ 
perties.  It  is  a  heavy  liquid,  either  colourless  or  of  a 
pale  amber.  It  boils  without  undergoing  the  least  alter¬ 
ation  between  23  50  and  238°.  Its  density  is  L833 
220.  It  is  easily  soluble  in  alcohol  and  ether,  and  only 
slightly  soluble  in  water. 

When  cold  it  dissolves  iodine  without  change,  but 
when  heated  the  iodine  disappears.  By  continuing  the 
addition  of  iodine,  the  solution  soon  ceases  to  be  decolor¬ 
ised,  and  there  is  formed  an  etherial  liquid  which  boils 
under  1  oo°,  and  which  has  all  the  properties  of  hydri¬ 
odic  ether.  On  cooling  the  liquid  becomes  a  mass  of 
crystals  which  may  be  purified  by  pressing  between 
folds  of  blotting  paper  and  crystallisation  in  alcohol.  In 
this  way  we  obtain  beautiful  colourless  prisms  which  are 
no  other  than  the  iodide  of  stannethyl. 

Oxide  of  Sesquistannethyl. —An  aqueous  solution 
of  caustic  potash  decomposes  iodide  of  sesquistannethyl 
with  the  formation  of  iodide  of  potassium  and  oxide  of 
sesquistannethyl,  which  dissolves  in  an  excess  of  the 
alkali.  When  distilled  this  mixture  yields  oxide  of 
sesquistannethyl  and  water.  The  aqueous  solution 
serves  for  the  preparation  of  the  salts :  the  mass  which 
solidifies  on  cooling  the  receivers  may  be  purified  by 
pressing  in  blotting  paper  and  fresh  distillations.  So 
purified  the  product  presents  itself  in  the  form  of  brilliant 
colourless  prisms,  which  fuse  between  440  and  450,  and 
distil  at  27  20.  Water,  alcohol,  wood  spirit,  acetone  and 
ether  dissolve  it  easily.  If  kept  for  some  time  at  a  tem¬ 
perature  near  its  boiling  point  water  is  disengaged,  and 
the  anhydrous' oxide  is  obtained  in  the  form  of  a  limpid 
oil.  The  crystals  then  are  an  hydrate,  which  is  proved 
by  allowing  water  to  fall  drop  by  drop  on  the  oily  matter. 

The  aqueous  solution  has  strongly  alkaline  reactions  ; 
it  turns  the  syrup  of  violets  green,  restores  the  blue  of 
reddened  litmus  paper,  and  saturates  the  strongest  acid. 
When  hydrochloric  acid  is  brought  near  the  oxide  in  a 
state  of  fusion,  thick  fumes  are  produced. 

The  salts  formed  by  the  oxide  are  nearly  all  soluble, 
and  crystallise  with  the  greatest  facility :  all  have  a 
strong  acrid  odour,  The  chloride,  bromide  and  iodide  of 
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sesquistannethyl  are  liquid,  and  have  a  strong  acrid  smell 
which  resembles  that  of  mustard. 

The  composition  of  oxide  of  sesquistannethyl  is  ex¬ 
pressed  by  the  formula : 

Sn2(C4H5)3O.HO. 


Action  of  Tin  on  Iodide  of  Methyl.  Stanme- 

tityls _ The  iodide  of  methyl  in  contact  with  tin  or  an 

alloy  of  tin  and  sodium  furnishes  results  exactly  corre¬ 
sponding  to  those  obtained  with  the  iodide  of  ethyl. 

When  the  iodide  of  methyl  is  heated  with  pure  tin  in 
a  sealed  tube  to  between  1 50°  and  1 6o°,  the  metal  dis¬ 
appears  in  about  1 2  or  15  hours,  if  3  parts  of  the  iodide 
are  used  to  1  of  tin.  O11  cooling  the  tube  a  brown  liquid 
is  obtained  which  sometimes  deposits  magnificent  crys¬ 
tals  of  a  sulphur-yellow  colour.  Submitted  to  fractional 
distillation  the  liquid  begins  to  boil  about  50°,  when  a 
small  quantity  of  unchanged  iodide  of  methyl  passes  : 
the  temperature  then  rises  gradually,  and  the  last  por¬ 
tion  passes  over  towards  230°.  The  greater  part  of  the 
product  distils  between  i8o°and  230°  The  residue 
left  in  the  retort  is  red  iodide  of  tin.  The  rough  product 
of  this  first  distillation  deposits  on  standing  a  considerable 
quantity  of  the  sulphur-yellow  crystals  mentioned  above. 
The  supernatant  liquid  from  the  crystals  submitted  to  a 
new  rectification  begins  to  boil  at  180°,  and  the  distilla¬ 
tion  is  finished  at  230°  Towards  the  middle  of  the 
distillation  the  liquid  becomes  turbid  and  the  red  iodide 
of  tin  is  separated.  The  product  of  this  second  distilla¬ 
tion  still  deposits  after  some  hours  rliombohedral  crystals. 
The  liquid  is  separated  from  these  and  submitted  to  a 
third  rectification,  care  being  taken  to  collect  what 
passes  above  200°  in  a  separate  receiver.  From  this  a 
considerable  quantity  of  yellow  crystals  is  deposited. 
To  purify  these  the  different  deposits  are  collected  to¬ 
gether  and  pressed  between  blotting  paper  until  they 
cease  to  stain  it.  A  saturated  solution  of  them  in  a 
mixture  of  alcohol  and  ether  is  then  made,  filtered,  and 
allowed  to  evaporate  spontaneously  over  strong  sulphuric 
acid  under  a  bell  glass.  The  evaporation  should  be  car¬ 
ried  on  in  the  dark,  or  the  crystals  will  be  of  a  brown 
colour.  In  this  way  we  obtain  oblique  rliomboidal 
prisms  of  considerable  size  and  perfect  clearness,  but 
which  become  opalescent  in  the  air.  They  melt  at  about 
30°into  a  liquid  having  the  appearance  of  melted  sulphur, 
which  by  slowly  cooling  becomes  a  mass  of  beautiful 
rliomboidal  prisms.  The  product  has  a  constant  boiling- 
point  of  228°.  Its  density  at  2 2°  is  2-872.  The  crystals 
dissolve  in  water,  especially  when  warm,  alcohol,  and 
wood  spirit  ;  acetone  and  ether  dissolve  them  in  consider¬ 
able  quantity.  The  alcoholic  solution  is  decomposed  bjr 
the  sulphate,  nitrate,  acetate,  &c.  of  silver,  with  the 
formation  of  iodide  of  silver,  and  the  corresponding  salts 
of  the  oxide  of  stanmetliyl. 

Ammonia  decomposes  a  solution  of  these  crystals,  and 
gives  a  white  amorphous  precipitate  of  oxide  of  stanme- 
thyl,  insoluble  in  an  excess  of  the  precipitant,  and  pre¬ 
senting  the  greatest  resemblance  to  the  oxide  of  stan- 
nethyl.  On  analysis  results  were  obtained  which 
conducted  to  the  formula  :  OALSnT. 


2.C  .  .12 

3H  .  .  .  3 

Sn  .  .  .59 

:  I  .  .  .  127 

201 


5*97 

1-49 

-  9*3  5 
63'i9 

IOO'OO 


The  crystallised  compound  is  therefore  the  iodide  of 
stanmethyl,  homologous  with  the  iodide  of  stannethyl 
formed  under  similar  circumstances.  The  product  boiling 
between  1 8o°  and  200°,  rectified  several  times  until  it 


no  longer  deposited  the  red  iodide  of  tin,  yielded  finally 
a  colourless,  limpid,  very  mobile  liquid,  possessing  an 
acrid  odour  resembling  that  of  mustard,  but  less  pene¬ 
trating  than  the  smell  of  the  iodide  of  sesquistannethyl. 
It  remained  liquid  in  a  mixture  of  ice  and  salt,  but  so¬ 
lidified  immediately  in  a  bath  of  solid  carbonic  acid  and 
ether.  Its  density  at  180  is  2-155:  it  boils  between 
1 88°  and  190°.  It  is  but  slightly  soluble  in  water,  but 
dissolves  in  all  proportions  in  alcohol  and  ether.  Potash 
decomposes  it,  forming  iodide  of  potassium  and  a  corre¬ 
sponding  oxide,  which  is  soluble  in  an  excess  of  the  alkali. 
When  this  solution  is  distilled,  vapour  of  water  passes 
over,  carrying  with  it  some  of  the  oxide,  which  may  be 
condensed  in  a  cooled  receiver.  It  is  a  colourless  oil 
with  a  very  strong  smell,  which  at  a  low  temperature 
becomes  solid  in  the  form  of  prisms  of  remarkable  beauty. 
When  analysed  results  were  obtained  which  agree  with 
the  formula  Sn3  ( C 2H3) 3I — S n2 C 6H9 . 1.  In  its  composition 
and  properties  this  compound  exactly  corresponds  to  the 
iodide  of  sesquistannethyl. 

Oxide  of  Stanmetliyl. — This  compound  is  obtained 
by  decomposing  a  solution  of  the  iodide  of  stanmethyl  with 
an  excess  of  ammonia,  throwing  the  precipitate  on  a 
filter,  washing  with  very  dilute  alcohol,  and  then  with 
pure  water,  until  there  is  no  longer  a  precipitate  with 
nitrate  of  silver.  The  product  carefully  dried  forms  an 
amorphous  white  powder,  tastless,  insoluble  in  water, 
alcohol,  ether,  and  alkaline  solutions.  Heat  decomposes 
it,  giving  off  a  strong  penetrating  odour,  due  to  the  for¬ 
mation  of  oxide  of  sesquistanmethyl.  By  distillation 
with  an  excess  of  caustic  potash,  it  is  also  decomposed, 
like  its  homologue  the  oxide  of  stannethyl,  the  oxide  of 
sesquistanmethyl  passing  over  with  the  water,  and  stan- 
nate  of  potash  remaining  in  the  retort.  This  reaction 
is  explained  by  the  following  equation  : 

3(C2H3SnO)  +  KO  =  SnOs.KO  +  Sn2(C2H3)30. 

Hydrochloric,  hydrobromic,  and  hydriodic  acids  easily 
dissolve  the  oxide  of  stanmethvl,  and  the  solutions 
evaporated  give  perfectly  defined  crystals.  Sulphuric, 
nitric,  formic,  acetic,  butyric  acids,  &c.  form  with  it  com¬ 
pounds  which  crystallise  in  a  remarkable  manner  ;  the 
sulphate  in  particular  furnishes  large  crystals  of  great 
beauty. 

The  salts  formed  by  the  oxide  of  sesquistanmethyl  are 
nearlvall  soluble,  crystallise  easilv,  are  volatilised  without 
undergoing  alteration,  and  have  a  strong  smell  like  that 
of  the  iodide.  They  are  isomorplious  with  those  formed 
with  the  oxide  of  sesquistannethyl. 

From  the  preceding  history  of  the  stannethyls  and  me¬ 
thyls,  it  is  seen  that  tin  forms  with  methyl  and  ethyl 
three  definite  compounds  : 

SnE  SnMe 

Sn0E3  Sn0Me3 

SnE2  SnMe2 

which  correspond  with  the  oxides  of  tin 

Sn0Sn203Sn02 

The  two  first  terms  of  the  series  can  fix  oxygen, 
chlorine,  iodine,  &c.  to  form  compounds  like  those  which 
tin  itself  forms,  and  may  be  separated  intact  from 
these  combinations,  thus  behaving  exactly  like  a  simple 
body  as  long  as  the  equilibrium  of  their  molecule  is  not 
affected.  The  last  term  of  each  series,  distannethyl  and 
distcmmethyl,  cannot  unite  with  oxygen,  chlorine,  or  their 
analogues,  inasmuch  as  this  term  represents  the  limit 
of  saturation  for  the  combinations  of  tin.  If  sub¬ 
mitted  to  the  action  of  these  bodies,  they  lose  methly  or 
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ethyl,  (which  is  disengaged  in  the  form  of  oxide  or 
chloride)  at  the  same  time  passing  to  the  state  of  mono- 
or  sesqui-stannethyl,  &c.  substances  which  not  having 
attained  the  limit  of  saturation,  can  contract  alliances 
with  chlorine,  iodine,  bromine,  &e.  and  so  produce  the 
compounds  we  have  studied. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY,  1  March  i860. 


Dr.  A.  W.  Miller,  in  the  Chair. 


Mr.  Riley  read  a  paper  On  the  New  Zealand  Iron  Sand. 
The  New  Zealand  Iron  Sand,  from  its  fine  state  of  division 
and  richness,  induced  the  author  to  make  use  of  it  for  some 
experiments  on  the  reduction  of  iron  ores  with  various  mat¬ 
ters  ;  and  "as  titanic  acid  had  not  been  tested  for  in  the 
analysis  published  (Chemical  News,  p.  116),  it  was  thought 
necessary  to  see  whether  it  was  present.  60-25  grains  of  the 
finely  powdered  mineral  were  therefore  treated  with  hydro¬ 
chloric  acid,  containing  a  little  nitric ;  although  it  was 
boiled  for  some  time,  complete  solution  of  the  iron  could  not 
be  effected  (this  was  afterwards  found  to  be  due  to  the  ore 
not  being  sufficiently  pulverised,  as  it  was  found  to  be  com¬ 
pletely  soluble  in  a  very  short  time  in  strong  hydrochloric 
acid,  if  in  an  impalpable  powder).  The  solution  was  diluted 
with  water  and  allowed  to  stand  all  night ;  it  did  not  get 
clear,  and  great  difficulty  was  experienced  in  filtering  it. 
The  filtrate  evaporated  to  dryness  left  a  residue  upon  re¬ 
dissolving  in  hydrochloric  acid,  of  371  grains,  slightly 
coloured  with  peroxide  of  iron.  This  was  fused  with  bisul¬ 
phate  of  potash,  treated  with  cold  water  and  slightly  warmed  ; 
complete  solution  could  not  however  be  effected  without  the 
addition  of  some  sulphuric  acid.  On  boiling  a  considerable 
precipitate  was  obtained ;  the  whole  of  the  titanic  acid  could 
not  be  completely  thrown  down  unless  some  of  the  large  excess 
of  acid  was  neutralised  (still  leaving  however  the  solution 
very  distinctly  acid),  the  precipitate,  on  testing  with  micro- 
cosmic  salt,  gave  the  distinct  reaction  of  titanic  acid.  The 
residue  insoluble  in  HC1  was  tested  for  titanic  acid,  and 
found  to  contain  a  considerable  quantity.  The  sample  em¬ 
ployed  in  some  of  these  experiments  is  the  same  that  was 
analysed  and  the  results  given  in  ChemicalNews,  p.  116. 

I.  18-08  grains  of  ore  dissolved  in  nitro-hydrochloric  acid 
gave  a  residue  of  1-17  grains.  The  filtrate,  evaporated  to 
dryness  and  heated,  gave  a  residue  on  resolution  in  hydro¬ 
chloric  acid  of  ’6o,  which  was  slightly  coloured  with  peroxide 
of  iron.  The  filtrate  from  the  latter,  evaporated  to  dryness 
and  re-dissolved,  still  gave  a  residue  of  titanic  acid.  Two 
other  trials  wTere  made  to  see  if  titanic  acid  could  be  sepa  • 
lated  by  evaporating  to  dryness;  the  results  were  however 
most  unsatisfactory,  and  the  method  was  therefore  abandoned. 

Two  portions  of  ore  were  weighed  out  and  dissolved  in 
hydrochloric  acid. 


T. 

II. 

III. 


i8’o8  gave  1-17  residue  insol.  in  HC1 
19'3I  5)  1-24 

1983  „  2-41 


99 

99 


99 

99 


6-47  per  cent. 
6-42  „ 

^•15 


Portion  No.  II.  was  not  submitted  to  the  action  for  more 
than  20  to  30  minutes  :  complete  solution  was  effected  in 
that  time. 

No.  III.  was  heated  for  one  or  one  and  a  half  hours  on  tli 
sand  bath,  until  about  half  the  original  quantity  of  acid  had 
been  evaporated  off.  Some  of  the  titanic  acid  was  evidently 
separated  and  became  insoluble  by  this  method. 

.  Kesidue  II.  was  fused  with  bisulphate  of  potash,  dissolved 
in  warm  water,  and  some  sulphuric  acid  added.  All  the 
titanic  acid  appeared  to  dissolve,  leaving  a  siliceous  residue, 
which  was  filtered  off:  it  weighed  -87  ;  treated  with  hydro¬ 
fluoric  acid  and  sulphuric  acid  -48  ;  difference  equal  siliea,  *39. 


No.  III.  residue  treated  with  hydrofluoric  acid  and  sulphuric 
acid,  gave  a  residue  of  i*88. 

Percentage  of  silica  in  No.  I.  .  .  .  2-02 

55  „  No.  II.  ....  2-67 

The  above  sample  was  not  the  same  as  that  analysed,  the 
results  of  which  were  given  in  Chemical  News,  p.  116. 

An  experiment  was  made  on  a  solution  of  titanic  acid  in 
bisulphate  of  potash  to  see  whether  it  behaved  similarly  to 
peroxide  of  iron  and  alumina  with  acetate  of  soda.  It  was 
found  that  titanic  acid  was  completely  separated  by  boiling 
with  acetate  of  soda,  no  precipitate  being  produced  on  test¬ 
ing  the  filtrate  with  ammonia.  The  solution  of  No.  II.  was 
therefore  treated  as  in  the  analysis  of  iron  ores,  viz.  acetate 
of  soda  was  added,  and  it  was  then  boiled  ;  no  difficulty  was 
experienced  in  washing,- and  the  separation  of  the  titanic  acid 
was  complete ;  no  precipitate  being  produced  in  the  filtrate 
by  ammonia.  The  basic  peracetate  of  iron,  &c.  was  dissolved 
in  HC1,  and  precipitated  by  ammonia  and  weighed.  The 
weight  obtained  was  1881  grains.  The  filtrate  from  the 
precipitate  by  ammonia  gave  no  precipitate  on  evaporating 
nearly  to  dryness.  The  1881  grains  treated  with  hydro¬ 
chloric  acid  left  a  brown  powdery  residue,  which  by  long 
boiling  appeared  to  dissolve  to  some  extent,  and  was  evi¬ 
dently  titanic  acid  coloured  with  iron.  This  had  not  been 
examined  further. 

Upon  determining  the  iron  direct  by  means  of  a  standard 
solution  of  bichromate  of  potash,  the  mean  of  two  determi¬ 
nations  for  obtaining  the  value  of  the  standard  solution 
showed  that  1000  grains  by  measure  of  the  solution  = 
4-996  grains  of  iron. 

In  the  iron  ore  : 

Per  cent,  of  iron. 

a.  i8'6o  grains  required  2120  measures  of  the  solution  =56-94 
n.  19-63  „  2244  „  „  =5711 

Giving  a  mean  result  of  57'03  per  cent,  of  iron. 

In  two  other  determinations,  viz.  in  (a7.)  iron  sand  from 
Mr.  Ridgway,  Leicester  Square ;  (if.)  iron  sand  from  a 
friend  in  Monmouthshire  : 

Per  cent,  of  iron. 

a'.  18-26  grains  required  2116  measures  of  the  solution  =  58-99 

B'-  2°'59  „  2367  „  „  —  57*43 

The  amount  of  titanic  acid,  alumina,  and  phosphoric  acid 
may  be  determined  thus  : 

Iron  Sand. 

Iron  Sand.  Iron.  Portion  II.  Iron. 

100  :  57-03  ::  19-31  .-  nol. 

Portion  II.  gave  by  calculation  from  a  and  b  results, 
ii-oi  Fe=  1573  Fe205 

Portion  II.  gave, 

18  81  Fe205,  TiOo,  AIO3,  an°l  P06  (if  present). 

.•.18-81-15-73  =  3-08 

3‘o8  being  chiefly,  I  believe,  TiOo. 

The  percentage  of  protoxide  of  iron  is  in  excess  of  that 
requisite  to  form  FeaO^.  Thus  : 

18-6  of  ore  gave  773  measures  same  stand.=  26-69.  per  cent.  ofFeO. 

The  ore  was  dissolved  in  a  flask  in  an  atmosphere  of  car¬ 
bonic  acid  and  filled  up  with  cold  boiled  distilled  water,  the 
FeO  then  determined  by  standard  solution. 

Mr.  Riley  intended  to  present  to  the  Society  a  complete 
analysis ;  circumstances  however  prevented  this,  and  he 
trusted  the  necessity  of  correcting  an  error  would  be  a  sufficient 
apology  for  presenting  such  imperfect  results. 

Dr.  Gladstone  said  that  in  the  analysis  given  in  the 
short  mineralogical  paper  referred  to  above,  he  had  simply 
follow^ed  the  course  usually  adopted  in  such  cases,  and  thus 
had  overlooked  the  presence  of  titanic  acid.  Dr.  Noad 
had  since  pointed  out  to  him  the  fact  that  some  samples  of 
New  Zealand  iron  sand  contained  that  substance ;  w  hereupon 
of  course  he  saw  the  necessity  of  repeating  the  analysis,  and 
of  withdrawing  his  communication  if  his  sample  wras  found 
to  contain  titanic  acid.  He  had  not  been  able  to  turn  to 
the  matter  till  the  previous  day;  but  on  a  somew-hat  liastj 
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analysis  of  his  specimen,  he  had  succeeded  in  finding  a  trace 
of  titanic  acid  in  the  insoluble  portion,  and  just  one  per 
cent,  in  the  soluble  portion — not  the  larger  amount  mentioned 
that  evening.  He  confirmed  the  observations  on  the  difficul¬ 
ties  attending  the  examination  of  ilmenite,  and  the  estima¬ 
tion  of  titanium,  and  pointed  out  several  directly  contradictory 
statements  in  works  of  standard  reputation  as  to  the  solubility 
and  other  properties  of  titanic  acid.  He  hoped  Mr.  Riley 
would  be  able  to  reconcile  these,  and  to  induce  chemists  to 
search  for  this  substance  in  places  where  it  was  not  now 
suspected.  The  paper  was  accordingly  withdrawn. 

Dr.  Hofmann  then  made  a  verbal  communication,  an 
abstract  of  which  we  hope  to  give  next  week. 


At  the  last  meeting  of  the  council  of  the  above  Society,  the 
following  arrangements  for  future  evenings  were  decided 
upon : 

On  Thursday,  April  5,  Dr.  Thomas  Andrews, "M.D.  F.R.S. 
M.R.I.A.  will  deliver  a  discourse  On  Ozone. 

On  Thursday,  May  3,  Dr.  J.  H.  Gladstone,  Ph.D.  F.R.S. 
will  deliver  a  discourse  On  Circular  Polarisation. 

On  Thursday,  June  7,  Dr.  Frankland,  F.R.S.  will  deliver 
a  discourse  On  Organo-Metallic  Bodies. 

In  addition  to  the  above,  the  Society  will  meet  as  usual  on 
the  evenings  of  March  15,  April  19,  May  17,  and  June  21. 
Whenever  practicable,  the  titles  of  the  papers  to  be  read  or 
the  subjects  of  discussion  at  any  of  the  meetings  will  be 
previously  announced  in  the  Chemical  News. 

The  next  meeting  will  be  held  on  March  15,  when  there 
will  be  a  paper  read  on  the  Platinid- cyanides  by  Mr.  Ha- 
dow,  and  on  a  new  Ammonio- chrome  compound. 


PHARMACEUTICAL  SOCIETY,  7  March  i860. 

T.  N.  R.  Morson,  Esq.  President ,  in  the  Chair. 

The  following  papers  were  read,  which,  by  the  courtesy  of 
the  authors,  we  are  able  to  give  at  greater  length  than  usual. 

On  Syrupus  Ferri-phosphatis ,  by  Mr.  Schweitzer. 

The  several  difficulties  experienced  in  obtaining  this 
syrup  according  to  the  formula  given  by  Mr.  Greenish 
in  th e  Pharmaceutical  Journal,  vol.  xii.  p.  3 1 1 ,  the  vague¬ 
ness  of  this  form  and  some  peculiar  properties  of  the  phos¬ 
phates  of  iron  induced  the  writer  to  try  a  series  of  experi¬ 
ments,  the  result  of  which  he  is  induced  to  publish. 

Before  entering  into  a  discussion  on  this  subject,  it  may 
be  as  well  to  point  out  those  objections  which  the  syrup 
usually  offers. 

1 .  The  syrup  is  either  too  acid ;  or 

2.  The  phosphate  of  iron  is  from  the  commencement  in 
an  insoluble  condition; 

3.  The  syrup  is  bright  at  first,  but  soon  becomes  turbid  ; 

4.  Or  the  permanent  solubility  of  the  phosphate  of  iron  is 
due  to  the  presence  of  a  foreign  salt. 

In  dissolving  the  dry  perphosphate  of  iron  such  as  Mr. 
Greenish’s  form  would  lead  us  to  select,  we  find  that  a  very 
strong,  usually  glacial  phosphoric  acid  is  required  for  effect¬ 
ing  its  solution ;  and  that  heat  instead  of  assisting,  either 
prevents  the  solution,  or  precipitates  the  dissolved  phosphate 
of  iron.  In  mixing,  moreover,  such  a  cold  prepared  strongly 
acid  solution  with  the  requisite  amount  of  simple  syrup,  the 
result  will  still  be  very  acid,  and  if  bright  at  first,  soon 
becomes  cloudy  and  throws  down  part  of  its  iron.  The 
addition  of  dilute  sulphuric  or  hydrochloric  acid,  or  a  citrate 
of  ammonia,  soda  or  potash,  delays  and  even  prevents  the 
precipitation  of  the  phosphate  of  iron  ;  but  as  such  an  addi¬ 
tion  has  always  to  bear  a  certain  proportion  to  the  amount 
of  iron  and  excess  of  phosphoric  acid  in  the  syrup,  this  be¬ 
comes  objectionable,  especially  as  we  may  arrive  at  the  same 
result  without  it. 

After  various  trials  it  was  found  that  fresh  precipitated 
moist  phosphate  of  the  protoxide  of  iron  gave  the  most  satis¬ 


factory  results,  and  at  the  same  time  led  the  writer  to  sug¬ 
gest  a  new,  and  as  he  hopes,  more  definite  and  explicit  mode 
of  making  the  Syrupus  Ferri-phosphatis. 

A  solution  of  the  tribasic  phosphate  of  the  protoxide  of 
iron  is  selected  as  the  base  of  the  syrup,  which  is  made  ac¬ 
cording  to  the  following  form.  Take  of 


Sulphate  of  iron  in  crystals  . 

•  .wj 

Phosphate  of  soda  .... 

•  oiij 

Carbonate  of  soda  .... 

•  .5JSS 

Water . 

•  5jss 

Phosphoric  acid,  Ph.  L.  . 

fl^xxj 

The  phosphate  and  carbonate  of  soda  are  pounded 
together  in  a  mortar,  and  when  fine  the  sulphate  of 
iron  is  added  and  the  trituration  continued,  gradually 
adding  the  Jjss.  of  water  till  a  uniform  fine  blue  mass  is 
produced.  This  when  well  washed  is  thrown  on  a  filter, 
drained,  and  while  moist  introduced  into  a  glass  measure ;  it 
should  occupy  rather  less  than  6  fluid  ounces,  and  if  less  the 
deficiency  should  be  made  up  with  distilled  water.  These  6 
ounces  of  fresh  precipitate  are  mixed  and  dissolved  in  21 
fluid  ounces  of  dilute  phosphoric  acid  of  Ph.  L.  and  the  re¬ 
sulting  solution  filtered  and  kept  for  use. 

Five  fluid  ounces  of  this  solution  when  mixed  with  9  fluid 
ounces  of  simple  syrup,  produces  a  syrupus  ferri-phosphatis 
containing  1  grain  of  phosphate  of  iron  and  about  16 
minims  dilute  phosphoric  acid  in  a  fluid  dram.  The  above 
amount  of  iron  is  considerably  larger  than  that  actually 
found  in  Mr.  Greenish’s  syrup. 

The  formation  of  the  phosphate  of  iron,  its  subsequent 
washing  and  solution  in  phosphoric  acid,  and  the  addition 
of  syrup  to  the  solution  —  all  these  operations  have  to  be 
effected  without  the  application  of  heat. 

The  above  form  for  the  preparation  of  the  phosphate  of 
iron  with  the  addition  of  carbonate  of  soda  is  recommended, 
because  the  amount  of  phosphoric  acid  contained  in  a  cer¬ 
tain  quantity  of  phosphate  of  soda  is  more  than  sufficient  to 
combine  with  the  iron  contained  in  an  equal  quantity  of 
of  sulphate  of  iron  :  and  as  the  soda  in  the  phosphate  is 
not  enough  to  neutralise  the  liberated  sulphuric  acid,  the  ex¬ 
cess  of  which  (with  the  free  acid  always  contained  in  com¬ 
mercial  sulphate  of  iron),  would  cause  the  solution  of  and  sub¬ 
sequent  loss  of  a  considerable  amount  of  the  freshly  preci¬ 
pitated  phosphate,  the  carbonate  of  soda  is  added,  which 
will  entirely  prevent  the  loss. 


On  Syrup  of  Superphosphate  of  Iron  and  other  Phosphates 
used  in  Medicine ,  by  Mr.  Samuel  Gale,  F.C.S. 

(This  paper  will  be  given  in  our  next  number). 


On  the  Preparation  of  Pyrophosphate  of  Iron  by  Mr.  J.  Robbins. 

Among  all  the  elementary  bodies  not  one  gives  so  large  a 
number  of  beautiful  and  interesting  preparations  employed 
as  remedial  agents  as  iron  ;  and  were  it  not  that  the  medical 
man  has  already  so  large  a  number  at  his  command  that  he  is 
somewhat  perplexed  in  making  his  selection,  the  number  might 
be  increased  almost  ad  infinitum.  One  of  the  most  recently 
introduced  curative  agents  is  the  so-called  pyrophosphate  of 
iron,  a  salt  more  beautiful  in  appearance  than  the  ammonio  - 
citrate  or  any  other  of  the  scaled  salts  previously  in  use. 
Its  colour  varies  according  to  the  mode  of  manufacture.  It 
may  be  made  of  a  greenish  or  decided  green  colour,  or  yel¬ 
low,  or  even  of  a  reddish  tint.  Water  dissolves  it  readily. 
Its  taste  has  little  to  indicate  its  ferruginous  character,  but  is 
rather  that  of  a  pleasant  saline,  agreeable  to  the  most  fas¬ 
tidious  palate.  _  .  , 

The  name  given  to  the  salt  is  decidedly  objectionable. 
The  science  of  chemistry  within  the  last  few  years  has  made 
such  rapid  progress  that  there  is  scarcely  a  day  but  some 
new  compound  is  announced  to  the  scientific  world,  some 
with  such  long  and  formidable  names  that  it  requires  more 
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courage  than  many  possess  'to  attempt  even  to  pronounce 
them,  while  few  memories  can  command  them  at  pleasure.  I 
think  it  therefore  a  pity  when  a  new  preparation  is  intro¬ 
duced  of  rather  an  indefinite  composition  that  the  difficulties 
already  existing  should  he  increased  by  giving  it  the  name 
of  a  definite  chemical  compound  well  known.  The  salt  in 
question  physically  hears  no  relation  to  pyrophosphate  of 
iron,  and  all  that  can  he  said  chemically  is  that  this  com¬ 
pound  is  one  of  its  constituents. 

Pyrophosphate  or  bibasic  phosphate  of  iron  is  obtained  by 
adding  a  solution  of  persulphate  or  perchloride  of  iron  to  a 
solution  of  bibasic  or  pyrophosphate  of  soda.  It  forms  a 
white  precipitate,  quite  insoluble  in  water  and  dilute  acids. 
The  pyrophosphate  of  soda  is  obtained  by  simply  igniting  to 
redness  in  a  crucible  the  tribasic  or  ordinary  phosphate  of 
soda.  The  two  phosphates  of  soda  are  best  distinguished 
by  nitrate  of  silver,  which  gives  with  the  pyrophosphate  a 
white,  and  with  the  ordinary  phosphate  a  yellow  precipi¬ 
tate.  Recently  precipitated  pyrophosphate  of  iron  obtained 
as  above  is  readily  dissolved  by  pyrophosphate  of  soda,  and 
by  the  citrates  of  potash,  soda,  and  ammonia.  When  pyro¬ 
phosphate  of  soda  is  used  as  the  solvent,  and  the  solution  is 
allowed  to  evaporate  spontaneously  in  a  warm  place,  a  nice 
looking  transparent  salt  is  obtained,  which  howrever  is  nearly 
insoluble  in  water,  evidently  from  some  change  having 
taken  place  during  desiccation.  The  citrates  of  soda,  pot¬ 
ash  and  ammonia  freely  dissolve  the  pyrophosphate  of  iron, 
yielding  salts  readily  soluble  in  water ;  but  the  soda  citrate 
I  find  to  give  the  most  satisfactory  results.  With  it  an 
elegant  preparation  may  be  made,  which  is  easily  scaled, 
readily  dissolved  by  water,  and  which  when  exposed  to  the 
air  retains  its  brilliancy  a  much  longer  time  than  if  prepared 
with  the  citrate  of  potash  or  ammonia. 

To  prepare  this  salt  —  the  best  name  for  which  would  be 
citro  -pyrophosphate  of  iron  —  take  citrate  of  soda  dissolved  in 
a  small  quantity  of  water,  and  with  the  assistance  of  heat 
dissolve  in  it  as  much  of  the  recently  precipitated  pyrophos¬ 
phate  of  iron  as  it  will  take  up.  Filter  the  solution,  and 
evaporate  to  the  consistence  of  a  syrup.  Lastly,  spread  on 
glass  plates  to  dry,  when  beautiful  scales  of  a  greenish- 
yellow  colour  will  be  obtained.  One  part  of  dry  citrate  of 
soda  is  required  to  dissolve  the  pyrophosphate  precipitated 
from  one  part  of  the  pyrophosphate  of  soda  free  from  water 
of  crystallisation. 

As  it  may  be  considered  desirable  to  introduce  as  much 
bibasic  phosphoric  acid  as  possible  into  this  preparation,  the 
follow  ing  formula  may  be  preferred :  — 

Take  of  pyrophosphate  of  soda  .  .  1  part, 

„  syrupy  citrate  of  ammonia  .  .  1  part, 

„  citrate  of  soda  ....  a  parts. 

Dissolve  in  them  as  much  of  the  recently  precipitated  pyro¬ 
phosphate  of  iron  as  possible,  and  proceed  as  before.  The 
salt  formed  by  this  process  is  also  a  very  elegant  one,  having 
a  greenish  hue,  and  being  perfectly  soluble.  If  a  reddish 
tint  be  desired,  it  can  be  easily  obtained  by  the  addition  of 
the  smallest  quantity  of  ammonio- citrate  of  iron  to  the 
syrupy  solution.  One  of  the  chief  points  of  success  in  scal¬ 
ing  this  preparation  is  to  take  care  that  the  glass  plates  are 
not  subjected  to  a  temperature  much  above  summer  heat. 

The  Chairman  said  that  the  papers  which  had  been  read 
were  valuable  contributions,  although  they  contained  nothing 
which  could  be  said  to  be  new.  The  syrup  of  the  phosphate 
or  superphosphate  of  iron,  for  it  was  sometimes  called  by  one 
and  sometimes  by  the  other  name,  though  strictly  speaking 
it  was  a  superphosphate,  had  long  been  prepared  by  dissolving 
freshly  precipitated  phosphate  of  iron  in  a  clear  syrupy  phos¬ 
phoric  acid.  The  pyrophosphate  was  an  elegant,  tasteless, 
and  valuable  medicine,  well  worthy  of  attention.  He  thought 
it  a  pity  that  the  compound  syrups  had  been  introduced. 
The  meeting  would  be  happy  to  hear  any  remarks  from 
gentlemen  practically  acquainted  with  the  making  of  these 
preparation's. 


Dr.  Redwood  made  some  remarks  on  the  importance  of 
uniformity  in  the  preparations. 

Mr.  Waugh  said  that  the  syrup  with  nickel  was  largely 
used  by  Dr.  Simpson  in  Edinburgh,  and  inquired  of  Mr. 
McFarlane  for  some  information  respecting  it. 

Mr.  McFarlane  said  he  came  to  London  to  learn. 

Mr.  Cook  and  Mr.  D.  Hanbury,  Jun.  gave  an  account  of 
some  articles  called  Pulu,  Penawar-jambi,  and  other  longer 
names.  They  all  consist  of  the  shiny  hairs  which  grow  on 
the  rhizomes,  and  stems  of  various  ferns  found  in  the  Sand¬ 
wich  Islands,  in  Batavia,  Java,  and  Madeira.  Pulu,  the 
article  from  the  Sandwich  Islands,  had  become  an  important 
article  of  commerce.  The  quantity  exported  from  the 
islands  in  1851  was  only  2000  lbs.;  in  1858  it  had  increased 
to  213,000  lbs.  The  quantity  obtained  from  one  fern 
was  only  2  or  3  oz.,  and  the  time  necessary  for  the  growth 
of  this  was  four  years.  It  was  principally  exported  to  San 
Francisco,  where  it  was  used  for  stuffing  pillows  and 
cushions.  The  ferns  from  which  it  is  obtained  are  found  on 
the  highlands  at  an  elevation  of  2000  to  4000  feet,  and  they 
sometimes  grow  to  the  height  of  15  feet.  The  article  from 
Java  had  been  introduced  into  medicine  as  a  styptic. 

Dr.  Redwood  then  made  an  important  communication  on 
the  subject  of  Hydrargyrum  cum  Creta,  which  the  great 
length  to  which  our  report  extends  obliges  us  to  defer  until 
next  week. 


SOCIETY  OF  ARTS,  29  Feb.  i860. 

George  Godwin,  Esq.  F.R.S.  in  the  Chair. 

The  attention  of  the  meeting  on  this  occasion,  was  devoted 
to  a  paper  by  Mr.’  G.  R.  Burnell,  On  Building  Stones,  the 
causes  of,  and  means  of  preventing,  their  decay  being  especi¬ 
ally  considered.  Mr.  Burnell’s  communication  was  a  very 
lengthy  one,  but  we  will  endeavour  to  lay  his  views  before 
our  readers  in  a  condensed  form.  In  the  first  place,  attention 
-was  drawn  to  the  influence  of  local  material  upon  the  archi¬ 
tecture  of  towns,  the  general  style  of  London,  and  other 
places  where  bricks  are  almost  entirely  employed,  being  con¬ 
trasted  with  that  of  Edinburgh,  Bradford,  Paris,  &c.,  where 
stone  is  cheap  and  abundant.  A  general  classification  of 
the  building  stones  used  in  the  metropolis  followed,  and  the 
distinctive  characters  of  the  freestones,  and  of  those  requiring 
picks  and  wedges  to  work  them,  were  severally  pointed  out. 
The  chief  sources  of  granite  and  its  allies  were  thus  enu¬ 
merated  : 

“  The  London  market  consumes  large  quantities  of  granite 
from  the  Channel  Islands,  Cornwall  and  Devonshire,  Mount 
Sorel  in  Leicestershire,  Aberdeen  and  Peterhead  in  Scotland. 
The  whinstones,  basalts,  and  volcanic  tufas,  are  hardly  ever 
seen  here  —  unless  in  the  form  of  the  pozzuolanos  and  trap, 
which  are  occasionally  imported  from  Italy  and  Germany 
for  making  artificial  hydraulic  cements  —  whilst  the  quartz 
rocks  and  the  quartzose  sandstones,  the  mica  schists,  &c. 
are  never  used.  The  quartzose  conglomerates,  such  as  the 
Bramley  Fall  stone,  are  occasionally  employed  in  engineering 
works,  and  the  tertiary  gres,  or  sandstones,  of  Windsor 
forest  are  used  in  the  neighbourhood  of  Windsor  as  paving 
materials  for  streets  and  stables,  just  as  the  gres  of  Fontaine¬ 
bleau,  their  geological  analogues,  are  used  in  Paris.” 

The  Lecturer  said  that  the  advantages  of  this  class  of 
materials  consists  in  their  great  hardness,  density,  and  im¬ 
permeable  nature,  wdiile  the  objections  to  their  use  are  the 
cost  of  working,  which  is  very  high,  and  the  heterogeneous 
composition  they  generally  exhibit, —  a  fruitful  source  of 
decay.  Speaking  of  the  cause  of  such  disintegration,  he 
observed,  “the  Cornish  and  the  Devonshire  granites,  and  some 
of  the  porphyries  and  elvans  from  those  counties,  frequently 
contain  a  notable  proportion  of  felspar  ;  and  when  they  are 
exposed  to  the  action  of  rain-water,  containing  (as  it  usually 
does)  carbonic  acid  in  solution,  that  felspar  decomposes,  and  is 
then  easily  removed,  leaving  the  quartz  and  the  mica  in  relief 
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-without  any  cementing  material.  Illustrations  of  this  mode 
of  decay  may  he  observed  in  the  granite  used  in  parts  of 
Waterloo  or  London  Bridges,  or  in  the  granite  piers  of  the 
crypt  under  the  hall  of  Christ’s  Hospital ;  but  the  process  is 
very  slow,  and  it  would  seem  to  be  subject  to  some  laws  not 
hitherto  discovered,  for  the  decay  of  the  felspar  does  not  take 
place  according  to  any  known  rules.  The  more  crystalline, 
in  fact,  the  felspar  of  any  of  these  bodies  may  be,  the  more 
perfectly  does  it  resist  the  decomposing  action  of  the  atmo¬ 
spheric  agents ;  and  we  shall  have  occasion  again  to  allude  to 
the  influence  of  this  mechanical  state  of  natural  substances 
upon  their  durability.  In  the  meantime  it  may  be  added, 
that  in  the  Bramley  Fall  and  in  the  analogous  stones,  the 
siliceous  conglomerates,  the  same  phenomena  may  be  ob¬ 
served.  The  cementing  material  frequently  decomposes, 
and  is  washed  away  from  the  ingredients  it  naturally  held 
together,  and  then  the  latter  as  certainly  fall  asunder,  or 
the  cementing  material  decays,  and  in  so  doing  it  pro¬ 
duces  a  dangerous  disintegration  of  the  mass.  It  follows 
from  these  observations  that  the  smaller  and  the  more  uniform 
in  dimensions  the  materials  of  these  heterogeneous  rocks 
may  be,  the  greater  is  the  probability  of  their  duration,  and 
in  the  case  of  granite  especially  it  is  essential  to  select  those 
descriptions  which  do  not  contain  large  crystals  of  felspar. 
It  is  singular  that  some  of  the  granites  of  Normandy,  Brit¬ 
tany,  and  the  north  of  Spain,  present  identically  the  same 
mineralogical  peculiarities  as  the  granites  of  Devon  and 
Cornwall,  and  they  are  equally  susceptible  of  decay.  The 
varieties  in  the  lithological  characteristics  of  the  Bramley 
Fall  stone,  and  in  those  of  the  quartzose  conglomerates  are 
still  more  hard  to  define  than  even  those  of  the  plutonic 
rocks  ;  in  the  same  quarry,  and  even  in  the  same  bed,  the 
qualities  of  these  stones  will  change  within  a  very  small 
distance,  and  the  great  irregularities  of  this  description  of 
stone  form  in  fact  the  most  serious  objection  to  its  use. 
Nevertheless  when  the  Bramley  Fall  or  the  siliceous  con¬ 
glomerates  are  well  selected,  they  are  extremely  valuable  for 
engineering  purposes,  on  account  of  their  hardness  and  of 
their  power  of  resisting  crushing  weights.  They  yield  to 
atmospheric  influence  when  the  siliceous  cement  exists 
as  soluble  silica,  and  is  of  an  amorphous  character;  if 
on  the  contrary  the  cement  assume  a  crystalline  character, 
it  becomes  unattackable  even  by  caustic  alkaline  solutions, 
and  the  siliceous  conglomerates  are  then  as  durable  as  the 
best  descriptions  of  granite  themselves.  Of  the  granites 
which  are  used  in  London,  those  obtained  from  Aberdeen, 
Peterhead,  and  Mount  Sorel  are  the  most  valuable,  but 
also,  on  account  of  their  hardness,  the  most  expensive.” 

Turning  to  the  freestones  most  commonly  used  in  London, 
the  list  runs  thus :  — “  Amongst  the  sandstones,  the  Crag- 
leith,  the  Dundee  and  Arbroath,  the  Yorkshire  stones,  and 
the  sandstones  furnished  by  the  Wealden  deposits  near  Ton- 
bridge  Wells,  or  by  the  subcretaceous  formations  of  the  neigh¬ 
bourhood  of  Godstone,  Maidstone,  or  Folkestone  ;  amongst 
the  magnesian  limestones,  the  Anston  and  Bolsover  stones ; 
amongst  the  carbonates  of  lime,  the  Portland,  Purbeck,  Ket- 
ton,  Barnac,  the  Caen,  Ranville,  Aubigny  stones,  are  to  be  met 
with  in  commerce  without  difficulty,  whilst  it  would  be  easy 
to  increase  their  number  by  the  introduction  of  the  remarkably 
valuable  tertiary  limestones  of  the  Paris  basin.  In  some 
localities  even  the  common  chalk  becomes  so  indurated  as  to 
allow  of  its  being  used  as  a  building  stone ;  less  frequently, 
it  is  true,  in  England  than  in  France,  for  in  the  valley  of  the 
Lower  Seine  this  material  is  extensively  used  in  the  best 
buildings,  as  at  Rouen,  Vernon,  Louviers,  &c.”  The  sul¬ 
phates  of  lime  (“gypsum,”  “selenite,”  &c.)  were  then  noticed 
as  sources  of  “  plaster  of  Paris,”  &c.  as  also  were  the  various 
argillaceous  limestones  from  which  we  obtain  the  “Roman” 
and  “  hydraulic  ”  cements.  Sandstones  came  next,  but  we 
shall  content  ourselves  with  a  few  figures  merely  from  this 
part  of  the  paper.  The  Cragleith  stone,  used  largely  in 
Edinburgh,  is  “  composed  of  minute  grains  of  quartz,  with 
occasional  plates  ot  mica,  united  by  a  siliceous  cement,  con¬ 
taining  usually  about  98  per  cent,  of  silica,  1  of  carbonate  of 


lime,  and  1  of  bitumenous  and  other  miscellaneous  ingre¬ 
dients.  The  weight  of  a  foot  cube  of  the  Cragleith  stone  is 
about  146  lbs.  and  it  is  stated  to  resist  a  crushing  weight  of 
5800  lbs.  on  the  inch  superficial.”  The  Dundee  and  Ar¬ 
broath  stones  offer  no  points  of  special  interest ;  but  the 
Yorkshire  sandstones,  with  which  London  is  paved,  demand 
our  attention  for  a  moment.  Here  we  note  that  their 
strength  and  density  about  equals  that  of  the  Cragleith  ; 
that  although  freely  permeable  to  water  frost  has  but 
little  destructive  action  upon  them  in  general,  owing  to 
the  distinct  and  regular  lamination,  but  that,  nevertheless, 
they  do  not  “  stand  well  between  wind  and  water,”  as 
when  placed  in  basements  or  plinths  of  buildings.  As 
instances  of  the  diversity  of  results  obtained  with  mag¬ 
nesian  limestones,  from" the  Anston  and  Bolsover  quarries, 
the  Museum  of  Practical  Geology  on  the  one  hand,  and  the 
Lincoln’s-Inn  Library  and  new  Houses  of  Parliament  on 
the  other,  would  be  familiar  to  all.  The  oolites  are  far  too 
important  to  be  neglected,  for  ranged  in  this  series  we  find 
the  Barnack,  Ketton,  Ancaster,  Portland,  Bath,  Caen,  and 
other  stones,  with  whose  leading  characteristics  we  are  most 
of  us  acquainted.  The  Barnack,  or  more  properly,  the 
Casterton  stone,  for  the  original  Barnack  quarries  have 
been  long  abandoned,  is  of  a  light-brown  tint,  its  density 
being  2^09,  while  the  weight  required  to  crush  it,  is  not 
more  than  one  fourth  of  that  demanded  by  the  Cragleith 
stone.  When  carefully  selected,  the  Barnack  oolite  seems 
to  be  very  durable,  as  numerous  structures  in  Cambridge¬ 
shire,  Suffolk,  and  the  Isle  of  Ely  now  amply  testify.  The 
Ketton  stone  presents  a  very  similar  appearance  to  the  last- 
named,  but  is  more  difficult  to  work.  In  London,  the  tower 
of  St.  Dunstan’s-in-the-East  exhibits  its  capabilities  in  a 
favourable  light.  The  Ancaster  stone,  commonly  employed 
in  the  Midland  Counties,  has  many  recommendations,  not 
the  least  of  these  being  its  pleasing  appearance,  and  the 
facile  manner  in  which  it  may  be  worked.  The  Isle  of 
Portland  furnishes  the  metropolis  with  one  of  its  best  build¬ 
ing  stones,  although  it  is  very  variable.  As  regards  dura¬ 
bility,  the  samples  obtained  from  the  West  Cliff  quarries 
are  habitually  superior  to  those  got  from  eastern  workings. 
A  cubic  foot  of  the  Portland  oolite  weighs  ordinarily 
about  149  lbs.  and  its  crushing  load  is  approximately 
3270  lbs.  per  inch  super.  For  many  purposes  the  upper 
beds  are  preferred,  from  the  more  crystalline  character  of 
the  carbonate  of  lime,  which  acts  as  the  cementing  material 
of  the  whole.  Somerset  House  and  many  city  churches 
evidence  the  enduring  nature  of  Portland  stone.  Mr.  Burnell 
dismisses  Bath  stone  with  a  very  cursory  notice — the  resto¬ 
ration  of  Henry  the  Seventh’s  chapel  being  cited  as  an 
example  of  its  decay.  It  weighs,  we  are  told,  about  123  lbs. 
per  cubic  foot,  and  may  be  crushed  by  from  1800  to 
2000  lbs.  on  the  inch.  Caen  stone  —  so  called  from  the 
Norman  town  of  that  name  near  which  it  is  dug  —  is 
a  very  beautiful  material,  easily  cut  and  carved,  weigh¬ 
ing  about  1 20  lbs.  per  foot  cube,  and  capable  of  sustaining 
nearly  2000  lbs.  on  the  superficial  inch.  The  upper 
beds  of  the  Caen  quarries  yield  but  small  blocks,  but 
these  are  of  a  more  lasting  nature  than  those  obtained  at 
greater  depths,  and  the  Lecturer  regretted  that  the  archi¬ 
tectural  requirements  of  the  present  day  should  lead  to  the 
abandonment  of  the  really  good  stone  for  that  of  inferior 
quality  and  of  larger  size."  He  was  of  opinion  too  that 
many  other  Norman  stones  possessing  valuable  qualities  had 
been  as  yet  entirely  overlooked  by  our  builders.  The  Pur¬ 
beck  stones  were  lastly  noticed,  but  without  presenting  any 
point  of  interest  for  our  readers.  Mr.  Burnell  then  pro¬ 
ceeded  to  consider  the  causes  of  decay  in  building  stones, 
which  he  described  as  partly  mechanical,  and  in  part  also 
chemical ;  the  solvent  properties  of  atmospheric  moisture  — 
the  variations  of  temperature  —  the  integral  changes  of  the 
stones  themselves,  as  being  among  the  most  important.  It 
was  pointed  out  that  water  holding  free  carbonic  acid  in 
solution  would  ever  have  a  destructive  influence  upon  stones, 
exposing  the  silicates  of  potassa  or  soda,  and  the  carbonates 
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of  lime,  &c.  to  its  influence,  but  at  the  same  time  the  result 
is  greatly  modified  by  the  mechanical  characters  of  the  ma¬ 
terial.  As  a  rule  those  stones  or  portions  of  stones  which 
are  crystalline,  do  not  give  way  so  readily  as  those  of  more 
amorphous  nature  ;  volcanic  or  plutonic  crystallisation  being 
even  more  permanent  than  any  other  kind.  From  these 
premises  it  follows  that  stones  of  an  irregular,  porous  and 
earthy  texture  should  be  exposed  as  little  as  possible  in  situ¬ 
ations  where  rain-water  may  lodge  or  beat  against  them, 
denser  and  more  crystalline  materials  being  employed  for 
such  places.  Great  stress  too  was  laid  upon  the  necessity  of 
placing  all  stones  bedwise,  to  avoid  as  far  as  practicable,  the 
disintegrating  effect  of  frost,  &c.  The  chemical  reactions 
occurring  internally  were  stated  to  be  mainly  those  of  oxi¬ 
dation  and  hydration  of  the  various  constituents  of  the 
stones  ;  but  as  our  author  at  this  place  gets  somewhat  out  of 
his  depth,  he  will  perhaps  excuse  our  following  him  into 
what  he  designates  “  this  interesting  but  obscure  branch  of 
applied  chemistry.” 

Further  on,  he  observes  : 

“  The  actions  sufficient  to  affect  the  stability  of  the  com¬ 
pound  of  ordinary  building  stones,  by  reason  of  the  new 
forms  of  matter  they  superinduce,  may  principally  be  con¬ 
sidered  to  be  those  resulting  from  the  absorption  of  the  gases 
of  the  atmosphere,  and  especially  the  extraordinary  process 
known  by  the  name  of  ‘  saltpetering,’  or  more  correctly 
speaking,  of  nitrification.  This  process  displays  itself  in  the 
formation  of  minute  crystals,  efflorescing  from  the  interior  to 
the  exterior  of  the  stone,  and  it  leads  to  the  destruction 
of  the  exposed  surfaces  of  the  latter,  through  the  gradual 
removal  of  the  minute  particles,  in  consequence  of  the  dis¬ 
integration  produced  by  the  expansive  action  of  the  crystals 
in  process  of  formation.” 

The  causes  of  “  salt  ”  efflorescences  Mr.  Burnell  evidently 
considers  among  the  obscure  branches,  as  he  vaults  lightly 
over  that  part  of  his  subject.  We  turn  finally  to  the  pre¬ 
servative  processes  now  used,  or  recommended.  Paints,  at 
the  best,  have  but  a  temporary  value,  since  the  coating  does 
not  long  remain  intact.  The  application  of  fatty  or  resin¬ 
ous  matters  seems  to  be  effectual  in  some  cases  by  filling  up 
the  pores  of  the  stone  or  other  material,  and  thus  protecting 
it  in  a  greater  or  less  degree  from  the  action  of  air  and 
moisture.  Mr.  Burnell  next  considered  the  value  of 
various  silicating  processes,  more  particularly  those  of  M. 
Kuhlmann  and  Mr.  Ransome,  which  are  quite  similar,  with 
the  exception  that  by  Ransome’s  process  the  stone  is  treated 
with  a  second  wash  of  chloride  of  calcium,  whereby  a  hard 
and  durable  silicate  of  lime  is  formed  at  once.  On  the  other 
plan,  viz.  the  use  of  soluble  silicates  alone,  the  hardening- 
process  is  a  very  slow  one,  depending  upon  the  action  of 
atmospheric  carbonic  acid,  and  a  large  part  of  the  silicate  of 
potassa  or  soda  gets  washed  away  in  the  interim.  The 
Lecturer  regretted  that  the  stone  for  the  Parliament  Houses 
had  been  mainly  chosen  from  the  indication  of  Brande’s  test, 
which  cannot  always  be  depended  upon,  and  believed  Ran¬ 
some’s  method  of  preservation  to  be  the  best  hitherto  proposed. 

The  Chairman,  in  inviting  discussion  upon  the  paper 
which  had  just  been  read,  said  that  the  subject  it  treated  of 
was  a  very  important  one.  He  thought  Mr.  Burnell  con¬ 
sidered  it  more  easy  to  distinguish  between  good  and  bad 
stone  than  is  actually  the  case,  and  could  have  wished  that 
he  had  dwelt  more  upon  the  numerous  varieties  and  cha¬ 
racters  of  the  Bath  stones.  The  new  front  of  Buckingham 
Palace  was  a  lamentable  instance  of  inferior  Caen  stone, 
being  in  its  present  condition  a  constant  source  of  danger 
and  expense.  He  watched  with  great  interest  the  effect  of 
Ransome’s  process,  of  which  he  thought  well. 

Prof.  Ansted  confined  his  remarks  to  two  points,  the  causes 
of  decay  and  means  of  preservation.  There  could  be  no 
doubt  that  the  decay  of  granite  arose  from  the  decomposition 
of  felspar,  those  varieties  containing  soda  being  more  liable 
to  change  than  those  where  potassa  replaces  that  base. 
Limestones  were  chiefly  disintegrated  from  mechanical 
causes.  The  dolomite  limestones  varied  greatly  in  their 


nature,  as  the  relative  proportions  of  the  carbonates  of 
dime  and  magnesia  were  different :  so  long  as  these  stones 
were  crystalline  he  considered  them  among  the  very  best. 
The  quarry  from  which  the  stone  for  the  Houses  of  Parlia¬ 
ment  was  first  taken  was  unfortunately  not  in  a  condition  to 
yield  the  required  amount,  soother  quarries  were  had  recourse 
to,  with  greatly  inferior  results.  Sandstones,  he  said,  de¬ 
pended  upon  the  durability  of  their  cementing  material,  and 
in  common  with  many  others  should  always  be  laid  bedivise. 
The  mode  of  preservation  was  an  easy  thing  to  talk  about, 
but  was  very  difficult  to  accomplish,  as  although  moisture 
might  be  prevented  from  entering  a  stone,  it  could  seldom  be 
got  dry  in  the  first  instance.  The  Professor  alluded  in  de¬ 
tail  to  the  mechanical  effects  of  water,  and  the  solvent  action 
of  carbonic  and  sulphurous  acids,  concluding  his  speech 
with  a  review  of  the  silicating  processes  before  mentioned,  and 
expressing  a  high  opinion  of  the  durability  of  silicate  of  lime. 

Mr.  C.  H.  Smith’s  observations  were  chiefly  for  the 
purpose  of  defending  the  conduct  of  the  Commissioners  ap¬ 
pointed  to  select  the  stone  for  the  Parliament  Houses,  and  of 
correcting  some  statements  of  Mr.  Burnell  'on  this  subject. 
He  thought  that  “  saltpetering  ”  must  come  from  thebrickwork 
behind,  and  not  from  the  stone  itself,  as  he  had  subjected 
limestones  to  severe  tests  with  alkalies  and  salts,  but  little 
effect  having  been  produced,  as  his  specimens  would  show. 
We  may  here  remark  that  the  specimens  in  question  were 
marbles  or  crystalline  stones,  and  therefore,  from  these  and 
other  circumstances,  we  do  not  consider  the  experiments  of 
the  slightest  practical  or  scientific  value.  Mr.  Smith  entirely 
distrusted  analyses,  and  their  indications  in  reference  to  the 
properties  of  stones,  saying  that  “  Nature  found  out  means 
of  decay  which  the  most  scientific  chemist  never  thought  of.” 

Mr.  Robert  Hunt  wished  to  correct  an  error  which  the 
author  of  the  paper  and  the  previous  speakers  had  fallen 
into,  relating  to  the  decay  of  granite.  He  was  prepared  to 
maintain  that  this  was  not  due  to  the  decomposition  of  the 
felspar.  China  clay  was  not  produced  from  decomposed  fel¬ 
spar,  and  as  far  as  human  observation  could  go,  never  had 
been  true  granite.  He  dwelt  at  length  upon  one  cause  of 
decay  which  had  been  overlooked,  viz.  the  property  of  all 
porous  bodies  of  condensing  gaseous  exhalations  internally, 
referring  especially  to  Prof.  Graham’s  investigations  on 
osmosis.  After  a  few  observations  by  Prof.  Tennant  and 
Mr.  Warrington,  a  vote  of  thanks  was  passed  to  Mr.  Bur¬ 
nell.  Owing  to  the  lateness  of  the  hour  Mr.  Wentworth 
Scott  did  not  detain  the  meeting  by  any  further  remarks, 
but  embodied  his  views  upon  “  salt  efflorescences  ”  in  a 
letter  to  the  Secretary. 


CAVENDISH  SOCIETY. 

The  Thirteenth  Anniversary  Meeting  of  this  Society  was 
held  at  the  rooms  of  the  Chemical  Society,  Burlington  House, 
on  Thursday  the  i  st  of  March,  at  3  o’clock  p.  m. 

The  Master  of  the  Mint,  President,  in  the  Chair. 

The  Secretary  read  the  following  Report  of  the 
Council. 

In  the  last  Annual  Report,  the  Council  stated  that  the 
thirteenth  volume  of  Gmelin’s  Handbook  of  Chemistry  was 
then  in  progress,  and  was  intended  as  a  book  for  1859.  The 
completion  of  this  volume  has  occupied  a  longer  time  than 
was  anticipated,  partly  in  consequence  of  the  editor  having 
to  wait  for  a  portion  of  the  German  edition  which  is  com¬ 
prised  in  it,  and  partly  in  consequence  of  the  extensive 
additions  of  new  matter  which  had  to  be  made  in  the  form  of 
appendix.  It  is  now  ready  for  distribution,  and  the  large 
amount  of  matter  it  contains,  will,  it  is  hoped,  compensate  in 
some  degree  for  the  unavoidable  delay  that  has  occurred  in 
supplying  it  to  the  subscribers. 

The  Council  are  unable  to  hold  out  the  prospect  of  any 
other  volume  being  supplied  for  1859,  and  must  refer  to  the 
statement  made  in  the  last  Report  for  an  explanation  of  the 
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causes  which  have  contributed  to  limit  the  issue  of  books 
during  the  last  two  or  three  years. 

The  propositions,  originating  from  several  sources,  which 
have  been  made  with  reference  to  works  thought  to  be  suit¬ 
able  for  publication  by  the  Society,  and  some  of  which  were 
referred  to  in  the  last  Annual  Report,  have  received  the 
attention  of  the  Council,  and  have  been  fully  discussed  on 
repeated  occasions.  The  conclusion  to  which  the  Council 
have  arrived,  after  mature  consideration,  accords  with  the 
opinion  expressed  in  the  Report  of  last  year,  which  is,  that 
the  whole  of  the  resources  of  the  Society  should  be  concen¬ 
trated  upon  the  completion  of  the  few  remaining  volumes  of 
Gmelin’s  Chemistry  before  any  other  work  is  undertaken. 
This  opinion,  they  have  reason  to  believe,  is  also  in  accord¬ 
ance  with  that  of  the  majority  of  the  members  of  the  Society. 
In  the  present  state  of  the  Society,  the  attempt  to  bring  out 
any  other  work  in  conjunction  with  the  Handbook  of  Chemistry, 
would  necessarily  retard  the  completion  of  the  latter,  as  the 
means  at  the  disposal  of  the  Council  are  insufficient  for  the 
production  of  more  than  one  large  volume  a  year,  while  an 
apparently  insurmountable  obstacle  is  presented  to  the  exten¬ 
sion  of  the  number  of  subscribers  by  the  necessity  imposed 
on  new  members  to  provide  a  large  number  of  the  preceding 
volumes  of  the  work  now  in  progress,  in  order  to  make  their 
sets  complete.  Attempts  have  been  made  to  overcome  this 
difficulty,  but  without  success ;  and  even  if,  in  other  respects 
it  were  possible,  the  small  stock  of  the  early  volumes  left  on 
hand,  would  so  far  limit  the  power  of  enlarging  the  Society 
in  that  way,  that  no  sufficient  increase  could  be  derived  to 
justify  any  material  augmentation  in  the  expenses  of  publi¬ 
cation. 

The  present  income  of  the  Society,  if  maintained,  will  be 
sufficient  to  enable  the  Council  to  bring  out  what  remains  to 
complete  the  work  of  Leopold  Gmelin  as  fast  as  it  is  produced 
by  the  German  editors  ;  and  at  the  same  time  to  add,  in  the 
form  of  an  appendix,  all  new  matter  relating  to  those  parts 
of  organic  chemistry  treated  of  in  the  preceding  volumes. 
The  matter  thus  added  to  the  volume  now  in  course  of  dis¬ 
tribution,  occupies  two  hundred  pages.  These  additions, 
which  are  made  to  each  succeeding  volume  of  the  work,  may 
be  regarded  as  “  Annual  Abstracts  of  Papers  on  Chemical 
Science,”  which  some  of  the  members  of  the  Society  sug¬ 
gested  to  the  Council,  in  a  communication  noticed  in  the 
last  Report,  as  suitable  for  publication.  The  Council  are 
glad  to  be  enabled  thus  far  to  meet  the  wishes  expressed  by 
members,  without  retarding  the  progress  of  the  work  which 
all  seem  desirous  to  expedite,  or  involving  the  Society  in 
liabilities  beyond  the  current  means. 

A  new  part  of  the  German  edition  of  the  Handbook  has 
just  appeared,  the  translation  of  which  will  at  once  be  pro¬ 
ceeded  with,  and  there  is  every  reason  to  believe  that  the 
supply  of  matter  will  be  kept  up,  so  as  to  admit  of  the  publi¬ 
cation  of  a  volume,  with  the  usual  additions,  or  abstracts  of 
papers,  every  year,  until  the  completion  of  the  work. 

The  preparation  of  an  index  to  the  whole  of  the  volumes 
is  now  occupying  the  attention  of  the  Council, 
r  When  Gmelin’s  work  has  been  brought  to  a  conclusion,  a 
suitable  opportunity  will  be  presented  for  considering  the 
course  to  be  pursued  with  reference  to  the  future.  The  ob¬ 
stacle  to  the  extension  of  the  Society,  to  which  allusion  has 
been  made,  will  then  cease  to  exist.  New  w'orks  may  be 
undertaken,  for  the  selection  of  which  ample  time  will  have 
been  afforded.  These  may  resemble  in  character  the  works 
previously  produced,  or  it  may  be  thought  desirable  to  un¬ 
dertake  works  of  a  different  description,  which  would  attract 
a  new  class  of  members,  and  the  extension  or  reconstruction 
of  the  Cavendish  Society  would  be  the  probable  result. 

The  Council  feel,  however,  that  they  cannot  too  strongly 
impress  upon  the  members  the  importance  of  retaining  the 
support  of  all  the  present  subscribers  to  the  Society,  until 
the  work  on  which  they  have  been  so  long  engaged  is  brought 
to  a  satisfactory  conclusion. 

It  was  moved  by  Dr.  Roscoe,  the  Local  Secretary  for 
Manchester,  seconded  by  Mr.  Daniel  Hanbury,  and  carried 


unanimously :  That  the  Report  just  read  be  received, 
approved,  and  adopted. 

Before  the  report  was  adopted  the  meeting  wras  addressed 
by  Dr.  Basham  and  another  subscriber,  who  complained  of 
the  slowness  with  which  the  Society’s  books  were  published, 
and  suggested  that  some  smaller  volumes  might  be  issued 
while  the  publication  of  Gmelin’s  Chemistry  was  proceeded 
with,  which  would  have  the  effect  of  keeping  the  subscribers 
together,  and  possibly  of  increasing  the  number. 

They  were  replied  to  on  the  part  of  the  Council  by  Dr. 
Longstaff  and  Mr.  Maskelyne,  the  former  of  whom 
asserted  that  the  difficulty  was  not  so  much  financial  as  in 
finding  suitable  works  to  publish.  The  latter  stated  that  he 
had  entered  the  Council  with  just  the  same  opinions  as  Dr. 
Basham,  but  on  thoroughly  investigating  the  affairs  of  the 
Society  he  had  become  convinced  that  it  would  not  be  safe 
to  undertake  any  other  work  while  the  publication  of 
Gmelin’s  Chemistry  was  in  progress.  When  that  work  was 
finished  the  Society  might  be  reconstituted,  and  the  publi¬ 
cation  of  others  commenced. 

In  answer  to  a  further  question  from  Dr.  Basham,  the 
Secretary  and  Mr.  Watts  stated  that  the  completion  of 
Gmelin’s  Chemistry  and  the  copious  index  would  probably 
occupy  three  more  volumes,  and  the  publication  extend  over 
three  more  years.  The  last  part  of  the  work  issued  in  Ger¬ 
many  had  but  just  been  received,  and  the  translation  of  it 
would  be  immediately  proceeded  with. 

The  thanks  of  the  meeting  were  voted  to  the  President, 
Council  and  Officers,  also  to  the  Local  Secretaries. 
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Th&aard .  %Eloye  historique ,  etc.  par  M.  Flourens.  Head  before 
the  Academy  of  Sciences,  30  Jan.  i860.  ( Moniieur ,  3 1  Jan. 

i860.) 

Conspicuous  on  the  roll  of  those  whose  genius  and  labours 
have  placed  them  in  the  front  rank  of  their  fellow-men,  ap¬ 
pears  the  name  of  Louis  Jacques  Thenard.  From  the  most 
humble  origin,  he  became  a  peer  of  France,  and  died  at  an 
advanced  age,  full  of  those  honour's  which  no  monarch  can 
confer,  much  less  lake  away.  Our  limited  space  precludes 
our  presenting  more  than  a  condensed  review  of  the  interesting 
panegyric  of  M.  Flourens.  Prefacing  his  subject  by  a  brief 
retrospect  of  the  more  remarkable  epochs  of  chemical  phi¬ 
losophy,  he  introduces  to  us  Thenard  at  seventeen  years  of 
age,  just  arrived  in  Paris  from  his  native  Champagne,  with  an 
income  of  sixteen  sous  a  day,  but  with  a  heart  and  will  of  a 
value  beyond  all  calculation.  Two  other  lads,  fired  with  the 
ambition  of  becoming  country  apothecaries,  accompanied 
him.  Thenard  as  leader  of  the  party  soon  found  a  garret 
they  could  occupy  in  common,  and  by  his  frankness  and 
address  so  won  the  motherly  heart  of  the  landlady,  that  in 
spite  of  her  misgivings,  when  contemplating  the  requirements 
of  three  young  stomachs,  she  boldly  accepted  the  youths  as 
boarders.  Thenard  now  proceeded  with  his  main  object. 
Day  after  day  he  devoured  with  ears  and  eyes  the  brilliant 
discourses  of  Fourcroy,  and  the  more  experimental  exposi¬ 
tions  of  Vauquelin,  but  only  to  make  the  sad  discovery,  which, 
as  M.  Flourens  says,  incapables  never  make,  that  he  knew 
nothing.  His  keen  perception  soon  showed  him,  that  to 
master  a  non-speculative  science  it  is  necessary  to  learn  the 
craft  {metier).  Now  Vauquelin  took  pupils,  but  his  fee  was 
twenty  francs  a  month.  We  have  seen  the  depth  of  Thenard’s 
exchequer,  and  to  meet  Vauquelin’s  terms  was  impossible. 
Boldly,  however,  he  seeks  the  great  man,  tells  him  the  whole 
truth,  and  implores  to  be  taken  if  only  as  a  servant.  Vauquelin 
refused  ;  but  that  same  impetuous  candour  which  had  already 
done  him  so  great  service,  again  touched  the  heart  of  woman , 
and  found  in  it  a  sympathising  advocate.  The  intercession . 
of  Vauquelin’s  sisters  gained  him  what  he  sought,  and  for 
three  long  years  he  devoted  himself  to  the  drudgery  of  the 
laboratory,  working,  observing,  and  never  ceasing  to  hope 
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for  a  brighter  lot.  A  memorable  event  was  at  hand.  Vauque- 
lin  had  entrusted  to  his  chief  assistant  the  task  of  analysing 
a  specimen  of  beryl.  Thenard’s  assistance  was  required. 
The  report  was  that  the  mineral  contained  nothing  but  what 
was  already  known.  Vauquelin,  greatly  doubting  it,  ordered 
the  whole  to  be  done  over  again.  In  the  mean  time  Thenard 
had  collected  all  the  materials  of  the  first  inquiry,  and  at  the 
end  of  a  month  he  presented  to  his  astonished  master  a  new 
substance.  The  final  analysis  was  placed  in  his  hands,  and 
the  result  was  a  beautiful  specimen  of  glucina.  The  discovery, 
Vauquelin  made  known  to  his  class,  at  the  same  time  loading 
his  young  assistant  with  praise,  and  prophecying  his  future 
eminence. 

A  professorship  in  an  institution  was  soon  offered  to  him 
through  Vauquelin’s  interest,  and  with  a  view  to  overcome 
his  provincial  accent  and  manner,  he  attended  the  theatre 
as  often  as  he  could  scrape  together  the  necessary  thirty  sous. 
For  a  few  days  he  occupied  a  position,  honourable,  but 
painful  from  his  youth  and  inexperience,  as  Vauquelin’s 
substitute,  and  venturing  at  his  fifth  lecture  to  raise  his  eyes, 
the  sight  of  his  master  and  Fourcroy  put  him  to  flight.  We 
soon  find  him  installed  as  a  teacher  in  the  Polytechnic  School, 
a  post  which  gave  him  leisure  to  produce  some  original 
memoirs,  the  first  of  which,  read  before  the  Academy  in 
1799,  was  the  precursor  of  a  series  extending  over  more  than 
half  a  century.  We  can  only  indicate  as  among  the  labours 
of  his  earlier  years  investigations  relating  to  organic 
chemistry,  the  metallic  oxides  and  the  ethers,  nor  should  we 
omit  the  discovery  of  artificial  ultramarine.  Then  sprung 
up  imperious  demands  for  material  of  war,  and  in  the  prose¬ 
cution  of  military  chemistry  Thenard  and  Gay-Lussac 
became  inseparable  friends  under  the  roof  of  Berthollet.  But 
amid  the  din  came  the  tidings  of  Davy’s  great  discovery  of 
potassium  and  sodium,  and  it  is  but  justice  to  record,  that 
notwithstanding  the  war,  the  great^English  philosopher  was 
invited  over  to  receive  the  prize  awarded  by  the  Institute. 
But  Napoleon  was  not  well  pleased.  “  Do  you  mean  to 
endure  that  victory  of  the  English  ?  ”  he  said  impatiently 
to  Berthollet.  A  huge  battery  was  forthwith  constructed 
and  entrusted  to  Thenard  and  Gay-Lussac.  They  soon 
however,  announced  that,  by  availing  themselves  of  the  ordi¬ 
nary  chemical  affinities,  they  could  separate  the  new  metals 
more  easily  than  by  the  battery,  and  they  succeeded  in 
isolating  a  new  body,  which  they  called  boron.  Davy  claimed 
the  new  substance,  which  he  said  he  had  seen  the  year  before. 
Thenard  and  Gay-Lussac  would  not  concede  the  priority  of 
discovery,  and  at  the  same  time  contended  that  sodium  and 
potassium  were  not  simple  bodies,  but  combinations  of  the 
alkalies  with  hydrogen  —  hydrides  in  fact.  Davy  replied 
that  if  they  held  this  theory,  they  must  alloAV  that  their  boron 
was  only  a  hydride  of  boracic  acid.  There  was  no  reply  to 
this.  A  long  controversy  afterwards  followed  which,  among 
other  things,  led  Davy  to  the  discovery  of  the  true  nature 
of  chlorine. 

A  constantly  increasing  reputation  was  crowned  by  The-  j 
nard’s  elevation  to  the  chair  of  Fourcroy.  He  now  married, 
and  then  commenced  a  course  of  prosperity  due  alike  to  his 
labours,  to  his  marriage,  and  to  his  good  management,  re¬ 
sulting  in  the  accumulation  of  a  large  fortune.  Precision 
was  one  of  Thenard’s  characteristics,  and  the  want  of  it  in 
his  assistants  elicited  another — an  excitable  temper.  If  an 
experiment  failed  or  was  not  ready  at  the  moment,  the 
delinquent  was  overwhelmed  with  a  storm  of  reproaches, 
and  even,  it  is  said,  got  his  ears  boxed  occasionally.  But 
his  goodnature  was  always  at  hand,  and  he  would  apologeti¬ 
cally  observe  that  Fourcroy  had  often  treated  him  in  like 
manner,  and  that  it  sharpened  the  wits.  We  read  how  his 
own  sharpness  availed  him  in  his  discovery  of  the  binoxide 
of  hydrogen  in  1818,  a  discovery  which  attracted  many  che¬ 
mists  to  Paris,  and  among  them  Berzelius,  between  whom 
and  Thenard  an  immediate  intimacy  sprung  up.  We  are 
amusingly  told  how,  soon  after  their  interview,  when  The¬ 
nard  was  progressing  brilliantly  with  his  lecture  at  the 
Sorbonne,  he  happened  casually  to  look  towards  a  corner  of 
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the  theatre.  Immediately  he  began  to  hesitate,  and  at  last 
broke  down.  “  Gentlemen,”  he  said  in  explanation,  “  there 
is  Berzelius.”  The  solemn  Swede  was  forthwith  carried  in 
triumph  to  a  seat  near  the  chair,  exclaiming  in  his  progress 
that  it  was  impossible  not  to  be  a  good  professor  with  such 
pupils.  We  may  imagine  the  gratification  of  the  warm¬ 
hearted  Thenard.  A  striking  evidence  of  that  generous  na¬ 
ture  was  shown  when  he  was  told  that  Charles  X.  had  created 
him  a  baron.  /‘And  why  not  Gay-Lussac  too?  ”  he  inquired ; 

I  “  he  deserves  it  as  well.”  When  again  the  paintings  with 
which  Gros  had  adorned  the  dome  of  the  Pantheon  were 
ruined  by  the  damp  permeating  the  stone,  Thenard,  full  of 
compassion  for  Gros,  devised  a  plan  which  was  so  well  re¬ 
ceived  at  the  Tuileries,  that  a  royal  promise  was  made  of 
which  he  felt  assured  he  should  never  avail  himself.  But 
the  occasion  came.  A  section  of  a  mob  flying  before  the 
police  had  contrived  to  slip  into  his  theatre,  which  after 
lecture  was  discovered  surrounded  by  a  guard  prepared  to 
arrest  all  who  came  out.  Thenard’s  proposal  of  a  sifting  pro¬ 
cess  was  agreed  to  with  difficulty.  Those  who  had  notes  were 
allowed  to  pass,  those  who  could  answer  a  chemical  inter¬ 
rogatory  likewise.  But  fifty,  who  had  no  notes  and  could 
give  no  answers,  were  marched  off  to  prison.  The  sight 
was  too  much  for  Thenard.  He  runs  to  the  minister  of  the 
interior,  to  the  prefect  of  police,  but  without  success.  Sud¬ 
denly  he  remembers  the  promise  of  the  king,  rushes  to  the 
Tuileries,  after  some  difficulty  obtains  an  audience,  and  at 
midnight  is  at  the  prison  door  with  an  order  for  their 
release.  “  You  can  go,  Messieurs,”  he  exclaims  ;  but  stop¬ 
ping  suddenly  he  adds  :  “On  one  condition— you  must  all 
study  chemistry.”  We  must  relate  an  accident  at  lecture 
which  threatened  serious  consequences.  He  drank  what  he 
supposed  to  be  some  water.  Discovering  his  mistake,  he 
calmly  said,  “  Gentlemen,  I  am  poisoned.  Fetch  me  some 
eggs.”  It  was  a  solution  of  corrosive  sublimate  he  had 
swallowed.  Inflammation  of  the  stomach  supervened,  and 
for  many  days  he  lay  in  great  danger,  his  house  the  while 
surrounded  by  a  triple  chain  of  students,  who  day  and  night 
preserved  the  profoundest  tranquillity  in  the  neighbourhood. 
When  he  reappeared  in  his  place  the  universal  joy  passed 
all  bounds.  But  the  shadows  now  began  to  fall  fast  on  his 
declining  years.  The  death  of  his  mother-in-law  was  fol¬ 
lowed  by  that  of  his  wife  and  youngest  child.  A  brother,  a 
sister,  a  nephew  were  next  lost  to  him,  and  except  for  an 
only  son,  on  whose  life  he  dared  hardly  depend,  the  brave 
old  man  was  left  alone  in  the  world.  At  eighty  years  of 
age  he  followed  those  whom  he  had  loved  so  well.  But 
before  he  died  his  benevolent  heart  had  originated  a  noble 
project,  and  the  widow,  the  orphan,  and  the  struggling  stu¬ 
dent  in  generations  to  come  will  learn  in  their  hour  of  need 
to  bless  and  honour  the  name  of  Thenard. 


A  Composition  named  Zeiodelite,  a  hind  of  Paste  which  becomes 
as  hard  as  Stone,  is  unchangeable  by  the  Air,  and  being  proof 
agahist  the  action  of  Acids,  may  replace  Lead  and  other  sub¬ 
stances  for  various  uses.  Joseph  Simon,  1859. 

Zeiodelite  is  made  by  mixing  together  19  lbs.  of  sulphur 
and  42  lbs  of  pulverised  stone  ware  and  glass.  The  mixture 
is  exposed  to  a  gentle  heat,  which  melts  the  sulphur,  and 
then  the  mass  is  stirred  until  it  becomes  thoroughly  homo¬ 
genous,  when  it  is  run  into  suitable  moulds,  and  allowed  to 
cool.  This  preparation  is  proof  against  acids  in  general, 
whatever  their  degree  of  concentration,  and  will  last  an  in¬ 
definite  time.  It  melts  about  1200  Centigrade,  and  may  be 
re  employed  without  loss  of  any  of  its  qualities,  whenever  it 
is  desirable  to  change  the  form  of  an  apparatus,  by  melting  at 
a  gentle  heat,  and  operating  as  with  asphalte.  At  no° 
Centigrade  it  becomes  as  hard  as  stone,  and  therefore  pre¬ 
serves  its  solidity  in  boiling  water.  Slabs  of  zeiodelite  may 
be  joined  by  introducing  between  them  some  of  the  paste 
heated  to  2000  Centigrade,  which  will  melt  the  edges  of  the 
slabs,  and  when  the  whole  becomes  cold  it  will  present  one 
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uniform  piece.  Chambers  lined  with  zeiodelite  in  place  of 
lead,  the  inventor  says,  will  enable  manufacturers  to  produce 
acids  free  from  nitrate  and  sulphate  of  lead.  The  cost  will 
be  only  one  fifth  the  price  of  lead.  The  compound  is  also 
said  to  be  superior  to  hydraulic  lime  for  uniting  stone,  and 
resisting  the  action  of  water. 


CORRESPONDENCE. 


The  Connection  between  the  Atomic  Theory  and  the  Divisibilty 

of  Matter. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  The  following  considerations  may  do  something 
towards  throwing  this  question  into  a  more  intelligible 
form.  There  can  be  no  doubt  that,  at  any  rate  mechani¬ 
cally,  the  divisibility  of  matter  has  some  practical  limitation  ; 
and  that,  beyond  this,  no  human  agency  can  carry  the  sub¬ 
division  further.  I  apprehend  that  no  person  can  consider 
this,  and  pronounce  himself  unsatisfied  as  to  its  truth.  But 
when  we  come  to  chemical  combinations,  more  especially 
where  their  mathematical  precision  is  formally  evident, 
which  is  the  case  in  crystallised  substances,  the  universality 
of  the  former  proposition  is  not  so  evident.  The  perfect 
regularity  here  witnessed,  seems  to  prove  that  these  sub¬ 
stances  are  composed  of  infinitely  small  particles  ;  and  the 
same  idea  arises  from  the  diffusibility  of  various  salts,  and 
other  phenomena. 

But  here  I  use  a  term  which  I  do  not  pretend  to  under¬ 
stand,  and  which  I  apprehend  never  has  been  and  never 
will  be  understood.  The  term  infinite  is  one  which,  it  appears 
to  me,  the  human  mind  will  never  be  enabled  to  comprehend. 
This  is  not  the  place  for  entering  into  a  discussion  upon  the 
matter ;  and  I  shall  only  remark  that  it  may  be  found  fairly 
argued  in  the  pages  of  Locke.  Forming,  however,  the  best 
idea  we  can  of  infinite,  and  it  is  but  a  miserable  approxima¬ 
tion  after  all,  I  would  urge  whether  we  can  suppose  water 
and  other  chemical  compounds  to  be  the  union  of  atoms, 
w  hich  per  se  are  such  ;  and  whether  a  less  difficulty  applies  to 
the  constituents  of  other  bodies. 

However  unable  man  may  be  practically  to  reduce  bodies 
beyond  a  certain  size,  which  however  may  be  termed,  and 
is  in  reality,  indefinite,  I  maintain  that  the  infinite  divisi¬ 
bility  of  matter  is,  at  any  rate,  as  far  as  theory  goes,  at  once 
according  to  human  reason.  In  fact  the  opposite  idea  is  at 
once  theoretically  absurd.  But  upon  meeting  the  experi¬ 
mental  view  of  the  question,  a  rather  unmanageable  difficulty 
rises  before  us  ;  and  we  are  the  worse  off  from  being  obliged 
to  grapple  with  a  term  which  we  so  meagrely  apprehend. 
However  difficult  it  is  to  conceive  that  water  is  composed  of 
a  countless  number  of  infinitely  small  atoms,  it  is  surely  far 
more  difficult  to  understand  how  the  formation  of  crystals 
can  result  from  the  union  of  bodies,  which,  reason  causes  us 
to  believe,  are  similarly  constituted.  We  cannot  help  re¬ 
flecting  how  a  finite  power,  in  this  case  that  of  chemical 
affinity,  can  work  upon  infinity  in  number ;  and  the  same 
difficulty  awaits  us  upon  the  consideration  of  size.  It  is 
true  that  the  space  occupied  is  finite,  but  this  in  no  way 
lessens  the  difficulty,  making  it  in  fact  more  mysterious ; 
because  we  see  that  a  circumscribed  amount  of  space  con¬ 
tains  two  infinites,  those  regarding  size  and  number,  and 
that  even  infinite  space  could,  as  regards  the  atmosphere, 
we  may  say  does,  contain  no  more.  I  think  a  profound 
consideration  of  the  matter  will  hereafter  convince  all  philo¬ 
sophers  that  the  finite  powers  of  nature  work  upon  bodies, 
or  collections  of  forces,  taking  matter  to  be  nothing  more, 
infinite  both  in  size  and  number.  Priestley,  adopting  this 
hypothesis  of  Boscovich,  has  ( Disq .  on  Matter  and  Spirit) 
somewhat  elegantly  illustrated  it.  It  is  evident  that  any 
assignable  portion  of  matter,  or  collection  of  forces  or  powers, 
is  capable  of  decrease  :  hence  any  really  definable  atoms  or 
particles  may  be  divided,  which  is  against  the  radical  idea 


of  such,  and  consequently  destroys  them.  It  should  be 
observed,  that  infinitely  small  particles  are  not  assignable, 
or  capable  of  being  numerically  defined ;  while  others,  if 
incapable  of  division  practically,  can  by  supposition  be 
divided.  But  no  person  will  undertake  to  suppose,  much 
less  divide,  or  in  any  way  represent,  the  half  of  an  infinitely 
small  atom.  In  applying  these  remarks  to  the  atomic  theory, 
I  think  it  only  necessary  to  urge  that  the  atoms  there  for  con¬ 
venience  supposed  to  exist  should  be  considered  numerically 
undefinable.  By  considering  them  infinite  I  apprehend 
that  a  scientific  formula  would  be  replaced  by  a  philosophical 
reality,  and  that  the  purpose  the  former  now  serves  would 
j  in  every  way  be  supplied  by  the  latter — I  am,  & c. 

J.  A.  Davies. 


To  the  Editor  of  the  Chemical  News. 

Sir, —  I  should  feel  very  much  obliged  if  you  would 
advise  me  what  works  are  suitable  to  read  up  for  the  second 
B.  Sc.  London  University  examination.  Where  time  is  valu¬ 
able,  it  is  important  not  to  waste  it  in  perusing  books  not 
exactly  fitted  for  any  particular  examination. — I  am,  &c. 

Inops. 


Chemical  Notices  from  Foreign  Sources. 

1.  mineral  chemistry. 

Zinc  Ore  in  the  form  of  Oolite.— In  a  zinc  mine 
near  Udias,  in  the  province  of  Santander,  Spain,  two  cavities 
were  broken  open,  one  of  which  was  found  filled  with  a  clear 
zinc  solution,  and  in  the  other  wras  a  quantity  of  zinc  ore  in 
the  form  of  oolite.  It  consisted  of  granules  arranged  in 
concentric  layers,  which  on  being  broken  often  split  into 
thin  plates.  The  outer  layers  were  opaque  and  milk  white, 
while  the  inner  were  transparent  and  glossy,  so  that  the 
granules  looked  like  fishes  eyes.  It  is  remarkable  that  the 
granules  coming  from  the  same  vein  should  not  have  the 
same  composition  ;  but  some  were  found  to  consist  of  a  basic 
hydrated  oxide  and  carbonate  of  zinc,  and  others  were  a 
hydrated  silicate.  The  carbonate  had  the  specific  gravity 
of  2*042,  and  the  silicate  2*762.  Both  minerals  contained 
a  little  nitrogenous  organic  matter.  Both  were  soluble  in 
acids,  the  silicate  giving  gelatinous  silica.  The  carbonate 
had  the  following  composition 


Zn() 

ZnO.COo  . 

CaO.C02  . 

Al205.Fe203 
HO 

Hygroscopic  water 
Organic  matter 

The  formula  is : 

2(Zn0.I10)  +  ZnO.COo. 

The  silicate  has  the  formula: 

2[Zn0.Si05  +  3(ZnO.HO)]  +  ZnO.CCL 
Its  analysis  gave : 

ZnO.SiO,  +  ) 

ZnO.HO  J  • 

ZnO.C02 

Ca0.C02  +  Al205  +  Fe,03 
Hygroscopic  water 
Organic  matter 


5^93 

34-72 

2*85 

o*8o 

12*40 

3-13 
a  trace 


8393 

10*36 

0*46 

5*16 

a  trace.' 


Hie  Atomic  -Weig-lit  of  JLitliimn.  —  W.  Mallet*  2  has 
determined  the  atomic  weight  of  lithium  by  means  of  the 
decomposition  of  sulphate  of  litliia  by  chloride  of  barium. 
He  calculates  from  the  amount  of  chloride  of  barium  re¬ 
quired  to  precipitate  the  sulphuric  acid  for  lithium  as  the 
mean  of  four  experiments  Li  =  7*005,  or  7,  considering  H=  1, 
and  87*5,  if  0=  100. 


J  Terreil ,  Comptes-Rendus,  t.  xlix.  p.  553. 

2  Silliman's  American  Journal,  v.  xxvm.  p.351. 
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II.  ORGANIC  CHEMISTRY. 

Compound  of  Oil  of  Bitter  Almond*  and  Chlo¬ 
ride  of  Calcium.  —  If  powdered  chloride  of  calcium  is 
added  to  pure  oil  of  hitter  almonds  the  mixture  solidifies 
with  development  of  heat.  If  only  a  small  quantity  of 
chloride  of  calcium  is  added,  crystals  are  soon  deposited, 
which  are  speedily  decomposed.  Two  specimens  quickly 
pressed  and  weighed  gave  on  analysis  198  and  23-4  of  cal¬ 
cium.  These  members  correspond  to  2-5  and  3  3  molecules 
of  chloride  of  calcium  to  1  molecule  of  hitter  almond  oil.3 

Action  of  Clklovoua  Acid  on  Organic  Matters. 
Schiel  has  observed4  that  ethylic  and  amylic  alcohols  when  j 
treated  with  chlorous  acid  are  changed  into  acetic  ether  and 
valero-amylic  ether,  perfectly  free  from  chlorine  : 

Acetic  ether. 

iC  HS}  °3+  C103  =  C4H5°a}0*+3H0-Cl- 
Valero-amylic  ether. 

2C10Hn  I  02  +  C10_  =  CxoHjQaJ  ^  +  sH0  +  IIC1 

Caprylic  alcohol  behaves  differently. 

Urea  is  slowly  decomposed  in  contact  with  a  solution  of 
chlorous  acid,  and  carbonic  acid  is  disengaged.  By  evapo¬ 
ration  on  a  water  hath  a  crystalline  mass  is  obtained,  which 
is  purified  by  solution  in  alcohol  and  re-crystallisation.  The 
crystals  are  acid,  hut  they  decompose  when  heated  to  165° 
and  give  off  ammonia.  On'analysis  they  were  found  to  have 
the  composition  expressed  by  the  formula  : 

C2H8N5C10* 

which  would  indicate  that  the  new  body  was  a  combination 
of  urea  and  chloride  of  ammonium  ; 

C&  ]  No  +  NIT, Cl. 

The  reaction  may  be  thus  explained  : 

2(°  H4}  N2  )  +  C103=  (  J  No  +  NH4C1 )  +  C204  +  NO. 

The  behaviour  of  the  new  body  with  nitric  acid  does  not 
support  the  idea  of  its  being  a  compound  of  urea  and  sal  am¬ 
moniac.  Its  alcoholic  solution  gives  with  nitric  acid  a  pre¬ 
cipitate  of  scaly  crystals,  but  slightly  soluble  in  cold  alcohol, 
which  after  washing  with  spirit  and  drying  have  a  beautiful 
mother-of-pearl  lustre,  and  on  analysis  are  found  to  contain 
chlorine.  The  same  body  cannot  be  obtained  by  crystallising 
together  like  proportions  of  urea  and  sal  ammoniac. 

With  uric  acid  chlorous  acid  gas  produces  a  new  acid, 
which  the  author  calls  chloraluric  acid.  An  aqueous  solu¬ 
tion  of  chlorous  acid  is  used,  which  is  added  by  degrees  to 
the  uric  acid  until  nearly  all  the  latter  is  dissolved,  and  the 
solution  has  acquired  a  greenish  colour  ;  it  is  then  poured  off 
the  undissolved  uric  acid  and  evaporated  on  a  water  bath. 
The  white  mass  left  is  then  dissolved  in  hot  alcohol  of  90 
per  cent.,  and  on  cooling  the  chloraluric  acid  separates  in 
nacreous  scales.  It  is  soluble  in  water,  and  the  solution  has 
a  strong  acid  reaction.  Combined  with  soda  or  potash  it 
gives  a  crystalline  precipitate  with  the  nitrates  of  baryta  and 
lead,  and  a  curdy  precipitate  with  nitrate  of  silver.  The  silver 
and  lead  precipitates  are  insoluble  in  water.  On  analysis  ! 
the  acid  was  found  to  have  the  composition  C14H11N6C1011. 
When  an  excess  of  chlorous  acid  is  used,  two  other  bodies  j 
are  formed,  one  an  amorphous  yellow,  and  the  other  a  reddish  i 
brown  crystalline  substance ;  but  these  the  author  has  not 
well  examined. 

Action  of  Org-anic  Chloride*  on  (irljcol,  «8tc.  — 

M.  Louren9o  says  that  the  chlorides  of  acetyle  and  butyryle 
act  on  glycol  with  great  energy  at  the  ordinary  temperature 
with  the  disengagement  of  hydrochloric  acid  and  the  volati¬ 


3  Ekman ,  Annal  .der  Chernie  und  Pharm.  Bd.  cxii.  s.  175- 

4  Annalen  der  Chemie  und  Pharmacie,  Bd.  cxxii.  s.  7}. 
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lisation  of  part  of  the  chloride.  If  the  mixture  be  made  in 
a  cooled  tube  it  may  be  sealed  before  the  action  begins.  The 
products  obtained  by  making  use  of  the  chloride  of  acetyle 
and  heating  for  some  hours  in  a  water  bath  are  water  and  a 
limpid  chloride  heavier  than  water,  which  possesses  all  the 
properties  of  chloracetine.  If  the  mixture  is  made  at  the 
ordinary  temperature  and  the  hydrochloric  acid  is  allowed  to 
escape  before  sealing  the  tube,  the  monoacetic  glycol  is  ob¬ 
tained  besides.5 

III.  TECHNICAL  CHEMISTRY. 

Behaviour  of  Coal  Gta*  with  Fatty  Oil*. —  Coal 
gas  is  a  mixture  of  elayle  with  various  hydrocarbons,  some 
of  which  the  author  supposed  might  be  withdrawn  by  means 
of  fatty  oils,  which  experiments  proved  to  be  the  fact.  He 
passed  dry  coal  gas  '.through  a  potash  apparatus  filled  first 
with  almond  oil  and  then  with  lamp  oil.  The  gas  was 
allowed  to  pass  until  there  was  no  further  increase  of  weight. 
The  weight  of  the  almond  oil  was  found  to  be  increased  by 
9-3  per  cent.,  and  lamp  oil  as  much  as  20-5  per  cent.  The 
illuminating  power  of  the  coal  gas  did  not  appear  to  be 
lessened,  while  that  of  the  lamp  oil  was  considerably  in¬ 
creased.  W ax,  tallow  and  stearine  exposed  for  some  time  to 
the  influence  of  gas  seemed  to  absorb  a  large  quantity  of  it 
and  to  become  soft.  The  above  experiment  might  be  turned 
to  account  in  improving  the  illuminating  quality  of  the  fatty 
oils.6 

Yellow  Bye  from  Catechu. — If  powdered  catechu  is 
treated  with  nitric  acid  at  a  temperature  of  1 1 30  F.  until 
nitrous  acid  is  no  longer  evolved,  a  yellow  substance  is  ob¬ 
tained  with  exactly  the  same  properties  as  picric  acid,  and 
moreover  is  more  soluble  in  cold  water.  Silk  and  wool  may 
be  very  easily  dyed  with  a  cold  solution.  Silk  is  instantly 
coloured,  but  wool  requires  a  longer  time.  To  produce  the 
yellow  powder  the  best  brown  catechu  must  be  employed. 
It  is  unimportant  whether  the  nitric  acid  is  poured  on  the 
catechu  or  the  catechu  is  stirred  into  the  the  nitric  acid.7 

Analy*is  uf  Porcelain*.  —  Joseph  Muller 8  publishes 
analyses  of  several  celebrated  porcelains.  The  various  kinds 
found  in  commerce  show  the  greatest  differences  in  their 
physical  properties,  on  which  account  one  or  another  seems 
especially  adapted  for  chemical  and  pharmaceutical  purposes 
and  is  preferred  to  all  the  others.  With  a  view  to  discover 
how  far  these  properties  depend  on  the  composition,  the 
author  analysed  several  porcelains.  The  results  were  as 
follows : 


Silica  . 

I. 

Meissen  porcelain. 

.  60-033 

11. 

Elgersburg. 

72-77 

III. 

Bohemi 
'  74798 

Alumina 

•  35A35 

2T53 

21-303 

Potash 

.  2-264 

0-94 

2-484 

Soda  . 

•  i'547 

161 

0-584 

Lime  . 

•  °'577 

— 

0-639 

Magnesia  . 

.  trace 

trace 

trace 

Peroxide  of  iron . 

.  trace 

trace 

_ 

Sulphuric  acid  . 

.  — 

0-06 

0-087 

99-856 

99-91 

99-895 

For  comparison  the  author  adds  the  analysis  of  Nymph- 
enburg  porcelain  by  Vielguth,  and  of  Berlin  by  Wilson  : 

I.  II. 


Silica  .... 

Nymphenburg. 

.  .  72-80 

Berlin. 

71-340 

Alumina 

.  18-40 

23763 

Peroxide  of  iron  * 

.  2-50 

i*743 

Lime  . 

•  3*3° 

0-568 

Magnesia  . 

.  0-30 

0-192 

Soda  .... 

.  .  1-84 

Potash 

.  0-65 

2-001 

9979 

99-607 

5  Science  pour  Tous,  9  Fev.  i860. 

6  A.  Vogel,  Junr.  Buchners’  Neues  Repertorium,  Bd.  viii.  heft.  6. 

7  Deutsche  Musterxeitung,  No.  10,  1859. 

8  Witt  stem’s  Vierteljahrsschrifl,  Bd.  viii.  heft  3. 
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SCIENTIFIC  NOTES  AND  QUERIES. 


load  in  Filtering-  Paper.  —  Sip.,— Whether  it  be  true 
or  not  that  lead  is  occasionally  to  be  found  in  filtering  paper,  as 
stated  in  your  “Notices  from  Foreign  Sources,”  is  not  of  much 
importance.  The  careful  toxicologist  would  no  doubt  well  wash 
his  paper  with  dilute  nitric  acid  before  filtering  a  suspected 
liquid.  At  all  events  now  that  it  has  been  shown  that  lead  may 
be  present,  it  would  be  well  to  do  so.  The  discovery  of  lead, 
however,  suggests  the  possibility  of  more  important  contami¬ 
nation,  which  will  no  doubt  receive  the  serious  attention  of 
analysts.—  G.  M. 


MISCELLANEOUS. 


Amount  of  Tannin  in  some  materials.  —  The  fol¬ 
lowing  table  we  have  taken  from  the  Irish  Agricultural  Review. 
The  names  Mulligan  and  Dowling  are  those  of  two  chemical 
students  belonging  to  the  Museum  of  Irish  Industry  in  Dublin. 
Their  analysis  is  quite  recent,  and  will  be  very  interesting  and 
useful  to  our  tanners : — 

Per  cent.  Authority. 


Oak  bark  formation,  100  years  old  . 

young . . 

British,  50  years  old  . 

,,  age  about  50  years 

„  >,  70  years 

Southampton,  age  about  50  years 
coppice,  picked  sample 
Irish,  picked  sample,  45  years  . 
Oakfold,  white  inner  bark  . 


9) 

99 


99 

99 


Oak,  young . 

,,  coloured  or  middle  bark 

,,  entire  bark 

„  spring  cut  bark 

Oak  bark,  Belgian  .  . 

„  heavy  . 

„  light 
,,  Eschugrh  . 

Mimosa  or  Wattell  bark  .  .  ' 

Willow  bark . 

„  Leicester,  white  inner  bark 


99 

99 


Larch  bark 


weeping 


Cork  tree  bark 
Hemlock  bark 
Divi-Divi 

5  9  • 

Valonia  Smyrna 
Myrabolams  . 

Shumac 

„  Palermo 

99  99 

„  Malaga 
„  Carolina 

„  Virginian 

Catechu,  Bombay,  light  colour  . 

’’  Pegu,  dark  brown  colour 

„  Bengal  .... 


col’d.  or  middle  bark 
entire  bark 


8*45 

1387 

8*90 

976 

6'iz 

8*8o 

I2'35 

9'5° 

2 I  ‘00 

1420 

15*20 

4*00 

6*00 

22*00 

8-33 

10*74 

8*52 

1935 

1797 

31*16 

V95 
1600 
3*10 
6*  80 
16*40 

3  V 

1 '60 
12*16 
13-92 
29-80 
4.925 
34-78 
20-91 
19*35 
24-37 
1 6- 20 
IC40 
5-00 

,  IO'CX> 

26*32 

55-oo 

46-88 

44*00 


G.  Muller. 

Mulligan  and  Dowling. 

99  99 

»>  99 

99  9  9 

99  99 

99  ,99 

Cadet  de  Gassmcourt. 
Sir  H.  Davy. 

)) 

Sir  H.Davy  andGelger. 
Sir  H.  Davy. 

Mulligan  and  Dowling. 

99  99 

99  >9 

G.  Muller. 

Mulligan  and  Dowling. 
G.  Muller. 

Mulligan  and  Dowling. 
Sir  H.  Davy. 

5> 

5»  , 

Cadet  de  Gassmcourt. 
Mulligan  and  Dowling. 
Sir  H.  Davy. 

Mulligan  and  Dowling. 

99  99 

G.  Muller. 

Mulligan  and  Dowling. 
G.  Muller. 

Mulligan  and  Dowling. 
Sir  H.  Davy. 

Frank. 

Cadet  de  Gassincourt. 

99 

Mulligan  and  Dowling. 
Sir  H.  Davy. 

Mulligan  and  Dowling. 
Sir  H.  Davy. 


Xlecipes  for  making*  Coloured  Inks. — The  following 
are  a  few  recipes  for  making  coloured  inks,  which  may  be  used  by 
fancy  writers  ;  and  as  they  are  not  to  be  found  on  sale,  they  may 
be  very  useful  to  some  of  our  readers :  — 

Gold  Ink.  —  Mosaic  gold  2  parts,  gum  arabic  1  part,  are 
rubbed  up  with  water  until  reduced  to  a  proper  condition. 

Silver  Ink. — Triturate  in  a  mortar  equal  parts  of  silver  foil  and 
sulphate  of  potassa,  until  reduced  to  a  tine  powder,  then  wash  out 
the  salt,  and  mix  the  residue  with  a  mucilage  of  equal  parts  of 
gum  arabic  and  water. 

Brown  Ink. — Digest  powdered  catechu  4  parts,  with  water  60 
parts,  for  some  hours ;  filter  and  add  sufficient  of  a  solution  of  bi¬ 
chromate  of  potassa,  1  part  in  16  of  water. 

Yellow  Ink. — Macerate  gamboge  1  part  (ori^),  alum  \  part, 
gum  arabic  1  part,  in  acetic  acid  1  part,  and  water  24  parts. 

Blue  Ink. _ Triturate  best  Prussian  blue  6  parts,  with  a  solution 

of  1  part  of  oxalic  acid  in  6  of  water,  and  towards  the  end  of  a 
quarter  of  an  hour  or  so  add  gradually  gum  arabic  18  parts,  and 
water  280.  Pour  off  clear. 

Red  Inks.  —  1.  Pernambuco  wood  4  parts,  alum  and  cream  of 


tartar,  of  each  1  part  with  30  of  water  ;  boil  down  to  16  parts, 
let  stand,  pour  off,  filter  and  dissolve  in  the  liquid,  gum  arabic  1^ 
parts,  white  sugar  1  part. 

2.  Digest  powdered  cochineal  8  parts,  and  carbonate  of  potash 
16  parts  in  144  of  water,  for  24  hours.  Then  boil  up  with 
powdered  alum  4  parts,  and  add  24  of  cream  of  tartar,  with  3 
parts  of  tartaric  acid,  and  when  effervescence  has  ceased,  another 
part  of  the  acid,  or  enough  to  produce  the  colour.  Let  cool,  filter, 
and  boil  the  residue  on  the  filter  with  12  parts  of  water :  filter 
again,  mix  the  liquids  and  dissolve  in  them  24  parts  of  gum 
arabic,  and  lastly  J  part  of  oil  of  cloves.  No  iron  vessels  must 
be  used  in  this  process. 

3.  Digest  powdered  cochineal  16  parts,  oxalic  acid  2  parts, 
dilute  acetic  acid  80  parts,  distilled  water  40  part  for  36  hours. 
Then  add  powdered  alum  1  part,  gum  arabic  1  to  10,  shake  up, 
let  stand  for  12  hours  and  strain. 

4.  Dissolve  1  part  of  carmine  in  8  to  10  parts  of  aqua  ammonia, 
and  add  mucilage  of  gum  arabic  sufficient  to  reduce  it  properly. 

Violet  Ink.  —  8  parts  of  ^logwood  and  64  parts  of  water ;  boil 
down  to  one  half,  then  strain  and  add  1  part  of  chloride  of  tin. 

Green  Inks.  —  1.  Digest  1  part  of  gamboge  with  from  7  to  10 
parts  of  the  blue  ink. 

2.  To  powdered  bichromate  of  potassa  8  parts,  contained  in  a 
porcelain  dish,  add  oil  of  vitriol  8  parts,  previously  diluted  with 
64  of  water ;  then  heat,  and  while  evaporating  add  gradually  24 
parts  of  alcohol,  and  reduce  to  56  parts,  which  filter,  and  in  the 
clear  liquid  dissolve  8  parts  of  gum  arabic. 

Crimson  Ink. — A  beautiful  crimson  ink  is  made  by  mixing  red 
ink  No.  1  with  the  violet  ink :  about  equal  parts  will  answer. 

The  parts  given  are  those  of  weight,  not  measure.  The  muci¬ 
lage  of  gum  arabic  prevents  the  fine  particles  of  colour  falling  to 
the  bottom  in  the  form  of  a  sediment.  Sugar  gives  to  inks  a 
glossy  appearance,  but  very  little  of  it  should  be  used,  as  it  is 
liable  to  make  the  ink  sticky. 

Sfcuty  on  Chloroform.  —  Chloroform  has  been  struck  out 
of  the  list  of  articles  to  be  admitted  free  of  duty. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opiuions  with  which  v/e  do 
not  agree. 

W.  T.  L.  —  The  methods  of  making  putty  powder  will  be  found  in 
Cooley's  Cyclopaedia  of  Practical  Receipts. 

Excelsior.  —  Hassall's  Adulterations  of  Food  and  Drink,  28 s.  Electro¬ 
type  Manipulations,  parts  i.  and  ii.  or  Manual  of  Electro -Metallurgy ,  by 
Napier,  3 s.  6 d. 

A  Constant  Subscriber.  —  The  decay  of  various  parts  of  a  plant  is  at 
times  accompanied  by  a  peculiar  decomposition  resulting  in  the  develop¬ 
ment  of  a  substance  which,  like  phosphorus,  burns  at  the  ordinary  tem¬ 
perature  producing  light.  It  must  be  considered  as  a  peculiar  and  easily 
combustible  compound  of  carbon,  hydrogen,  and  oxygen.  See  Gmelin’s 
Chemistry ,  vol.  i.  p.  191.  A  scale  of  graduated  shades  is  painted  to  serve 
as  a  standard  of  comparison.  Ozone  is  supposed  to  be  oxygen  in  a  pecu¬ 
liar  state.  See  Chemical  News,  No.  10,  p.  109. 

M.  A.  B.—We  are  not  at  liberty  to  divulge  the  name  or  address  of  the 
writer  of  the  letter  alluded  to.  The  author  is  not  the  gentleman  whom 
you  have  mentioned.  We  will  forward  any  communication  which  you 
may  have  to  make  to  the  writer, 

W.  H.  (Tillydesk)  —By  “  next  week  ”  we  intended  to  intimate  that  a 
reply  would  be  given  on  the’following  week,  but  unfortunately  the  matter 
escaped  cur  notice.  The  opinion  as  to  the  value  of  the  process  was 
quoted  from  Dr.  Noad,  who  is  certainly  a  good  authority  on  such  matters. 

S.  E.  (Birmingham) — It  could  only  be  made  into  bricks  by  powdering 
it  finely,  moistening  with  water,  and  pressing  into  moulds.  On  the  other 
point  our  correspondent  will  receive  a  private  communication. 

M.  P. — The  title  of  the  book,  we  think,  is  The  Art  of  making  Perfumes, 
bv  Septimus  Piesse.  There  is  an  American  work  on  the  same  subject  by 
Morfitt,  but  it  is  larger  and  more  expensive. 

Anode _ Electricity  lias  never  been  made  use  of  as  a  motive  pow-er  on  a 

large  scale.  See  Liebig’s  Letters  for  Comparative  Cost  of  Steam  and 
Electricity. 

J.  M.  V .  (Chelmsford)  —  The  last  edition  of  Fowne’s  Manual  of 
Chemistry. 

J.  Gordon— Tyro— R.  A.  C.—JV.  J.  J.~ received  —  answers  next  week. 

Erratum.— Page  153,  line  20,  for  14  read  1*4." 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office;  12  and  13  Red  Lion  Court,  Fleet  Street,  London  E.  C. 
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On  Numerical  Relations  existing  between  the  Equivalent 
Numbers  of  Elementary  Bodies,  by  Carey  Lea.1 

It  is  evident  that  the  number  44—45  plays  an  impor¬ 
tant  part  in  the  science  of  Stoichiometry.  If  we  form*  a 
descending  arithmetical  series  beginning  with  antimony 
—  1 20' 3  and  diminishing  by  common  difference  of  45 
(45-3  in  one  instance,  and  44  in  several)  we  shall  find 
that  such  a  series  does  not  cease  with  the  third  term 
P=3 1  ;  but  that  the  difference  of  3 1  and  45  will  give  a 
fourth— 14  the  exact  equivalent  of  nitrogen  with  the 
negative  sign.  The  fifth  will  be  — 59  the  equivalent  of 
tin  with  the  negative  sign.  The  sixth  —  1 04,  or  very 
nearly  the  equivalent  of  lead.  The  seventh  — 149,  very 
nearly  the  double  of  the  equivalent  of  arsenic,  a  previous 
term  in  the  same  series.  These  results  are  exhibited  in 
the  following  table : 


Differences. 

Calculated  Equivalents. 

45  | 

.  120 

• 

75 

• 

44 

3i 

• 

45 

-14 

* 

45 

•  “59 

• 

45 

.  — 104 

• 

45 

•  “*49 

• 

Received  Equivalents. 
Sb  =  120-3. 

As  =  75. 

P  =31. 

N  =14. 

Sn  =  59. 

Pb  =  io3'5. 
aAs=  150. 


The  relations  can  be  carried  still  further — the  ninth 
term  giving  —239  or  2Sb=  240-6;  and  the  thirteenth, 
—  416  or  exactly  2Bi=4i6. 

If  we  examine  the  position  occupied  by  antimony, 
arsenic,  phosphorus  and  nitrogen  in  the  electro-chemical 
scale  of  Berzelius,  we  shall  find  that  in  proportion  as 
their  equivalent  numbers  diminish,  ,  their  properties 
become  more  and  more  electro-negative ;  a  correspond¬ 
ing-change  is  also  visible  in  the  organic  radicals  which 
these  elements  are  capable  of  forming  by  their  union,,  with 
carbon  and  hydrogen. 

Standing  between  nitrogen  and  arsenic,  phosphorus  is 
in  every  way  more  closely  allied  to  the  latter  of  these 
substances,  not  only  by  the  analogies  of  its  organic  radi¬ 
cals,  but  also  by  the  polybasic  nature  of  phosphoric 
acid.  Although  tin  and  lead  represent  further  numbers 
of  the  same  series  in  reference  to  their  equivalent  num¬ 
bers  it  is  evident  that  the  increase  of  electro-negative 
relations  does  not  extend  to  them.  Moreover  bismuth, 
antimony,  arsenic,  phosphorus  and  nitrogen  at  their  maxi¬ 
mum  of  oxidation  combine  with  five  equivalents  of  oxygen 
and  chlorine,  whereas  tin  unites  with  but  two  of  each, 
and  lead  at  most  with  two  of  oxygen  and  one  of  chlorine. 

Again  if  we  begin  with  phosphorus  and  form  an  as¬ 
cending  series  with  a  common  difference  of  44  or  45, 
we  have  P=3i+44=75  (As).  75+^5=120  (Sb  = 

120*3).  1 20  +  44=  164  (absent).  164+44=208  (Bi.) 
These  four  elements  exhibit  strong  analogies,  and  are 
all  isomorphous  with  each  other. 

If  taking  mercury  as  the  starting  point  we  subtract 


the  number  44  from  each  term  to  find  the  following  one, 
we  shall  obtain  the  (series)  Hgioo— 44=56(Cd).  56  — 
44=  1 2 (Mg).  44—12=  —  32(Zn=32-6).  The  salts  of 
the  protoxides  of  the  three  last  of  these  metals  are  iso¬ 
morphous.  It  may  seem  forced  to  place  mercury  in  the 
same  group,  but  its  analogies  with  zinc  are  perhaps  as 
strong  as  those  which  it  exhibits  with  silver,  next  to 
which  it  has  usually  been  classed. 

It  is  not  a  little  curious  that  the  numerically  negative 
numbers  of  this  series  lead  into  the  positive  of  the  fore¬ 
going  :  if  we  continue  the  subtraction  of  44  we  find  for 
the  fifth  number  76,  or  nearly  the  equivalent  of  arsenic, 
for  the  sixth  120,  or  nearly  that  of  antimony,  for  the 
seventh  1 64,  corresponding  with  a  possible  undiscovered 
metal,  and  for  the  eighth  208,  or  exactly  the  equivalent  of 
bismuth.  The  two  series  thus  naturally  lead  to  each  other. 

The  magnesia  group  includes  a  well-marked  natural 
family  of  metals,  whose  oxides,  having  the  constitution 
Bo,  are  related  with  each  other  by  isomorphism.  The 
equivalents  of  these  metals,  according  to  the  most  recent 
determinations,  are  as  follows :  — 

Mg  12  Ni  29-6  Cd  56. 

M11  27-5  U  60  Cu  31-7. 

Fe  28  Cr  26-7  Pb  103-5.J 

Co  29-5  Zn  32-6. 

The  equivalents  of  the  above  metals  are  related  in  the 
following  manner  by  the  number  44.  Cu  and  Mg,  Z11 
and  Mg,  the  sum  of  each  pair  is  44  nearly.  With  Cd 
and  Mg,  Pb  and  U,  the  difference  of  each  pair  is  44 
nearly.  With  W  and  Mg,  W  and  Fe,  U  and  Co,  U  and 
Ni,  U  and  Cr,  Cd  and  Zn,  the  mean  term  is  44  or  nearly. 
With  Pb  and  Mn,  Pb  and  Fe,  Pb  and  Ni,  Pb  and  Co, 
Pb  and  Cr,  the  sum  of  each  pair  is  three  times  44,  01- 
nearly.  The  equivalent  of  Mg  added  to  that  of  Zn  gives 
44  nearly,  subtracted  from  that  of  Cd  44  exactly. 

The  following  metals  may  be  classed  together  as 
tending  to  form  acids  : 

Sn  59  Ta  68-6  Va  68  Te  64. 

Ti  25  W  92-  Mo  48  Nb  48-82. 

Relations  depending  upon  the  number  44  can  be 
shown  to  exist  between  these  equivalents,  and  these 
analogies/ though  many  are  very  complex,  approach  ex¬ 
ceedingly  near  to  absolute  exactness.  We  give  one  or 
two  illustrations.  If  we  subtract  Ti  25  from  Ta  68-6  or 
Y  68-8  the  remainders  are  43  -6  and  43-8  very  nearly  44. 

If  we  add  Sn  59,  Ta  68-6,  W  92,+  68-8,  and  Te  04, 
the  result  is  3  5 2  -4,  or  8  X  44=  352. 

If  we  add  Ta  68-6,  Mo  48,  2  Sn  1 1 8,  Y  68-8,  Nb  48-82, 
we  have  352-22,  8  X  44—3 52. 

If  commencing  with  gold  Au=  197,  we  form  a  dimin¬ 
ishing  series  with  a  common  difference  of  44-5,  we  shall 
find  for  its  terms,  197  Au,  152-5  absent,  108  Ag,  63-5 
or  €11=63-4.  The  equivalent  of  Cu  is  here  taken  at 
double  that  usually  employed,  and  it  is  doubtful  if  this 
be  not  the  true  equivalent.  It  can  be  shown  that  these 
metals  as  well  as  many  others  here  grouped  by  relations 
depending  upon  a  number  approximating  to  44-3  are 
also  united  by  analysis  of  atomic  volume. 

The  same  relation  may  be  extended  to  the  platinum 


*  Abridged  from  Silliman's  Journal,  Jan.  t86o. 
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group,  which,  naturally  subdivides  itself  into  two  families. 
The  members  of  each  family  have  nearly  the  same 
equivalents,  and  the  difference  between  the  equivalents 
of  the  two  families  approaches  to  45. 


Rhodium  .  ^'2 

Ruthenium  .  5  2  ‘2 

Palladium  .  53*3 


Platinum  .  9S7 

Iridium  .  99* 

Osmium  .  99 -6 


The  elements  carbon,  boron,  and  silicon,  are  united  by 
the  number  44  in  following  manner.  If  we  take  the 
equivalent  of  carbon  as  1 2,  and  that  of  boron  as  1 1,  then 
the  sum  of  the  equivalents  of  these  three  substances 
amounts  44  exactly. 


Carbon  (0) . 12 

Boron . .  .11 

Silicon  .  .  .  .  .  .  .  .21 


44 

The  equivalent  of  nitrogen  added  to  3  times  45,  and 
divided  by  8,  gives  nearly  the  equivalent  of  fluorine. 
In  the  same  way,  14  added  to  6  times  45  and  divided 
by  8  gives  the  equivalent  of  chlorine.  Similarly 


14  +  14x45  0  12x14  +  22x45  T 

— — — —  =  8o’5  Br = 80  - - ^  =  127*25  1=127. 

Several  elements  taken  in  pairs  have  equivalents  which 
differ  from  each  other  by  a  number  approximating  to  45. 
For  instance  : 

Na23  +45-6  =  Ba68-6. 

Cl35  +  45,5=Br8o  &c. 

In  this  way,  by  sometimes  adding,  sometimes  subtracting, 
sometimes  multiplying,  sometimes  dividing,  and  some¬ 
times  by  performing  all  these  operations  together,  the 
author  finds  that  some  relation  to  the  number  44—45 
extends  to  no  less  than  48  of  the  elementary  bodies ;  to 
all,  indeed,  except  those  as  yet  imperfectly  understood, 
most  of  which  may  yet  range  themselves  under  the  same 
laws,  and  except  the  group  oxygen,  sulphur,  selenium, 
and  tellurium,  substances  which  stand  above  and  unmis- 
takeablv  apart  from  the  other  elements. 


On  the  Action  of  Chloride  of  Ethyl  upon  Ammonia I,  by 

C.  E.  Groves. 

The  action  of  chloride  of  ethyl  upon  ammonia  not  having 
previously  been  examined,  the  author  effected  the  re¬ 
action  by  heating  to  1  oo°  C.  in  sealed  tubes  a  mixture 
of  one  measure  of  chloride  of  ethyl,  with  three  measures 
of  alcoholic  ammonia.  A  crystalline  deposit  of  sal- 
ammoniac  took  place,  which  was  washed  with  alcohol. 
The  washings  were  added  to  the  liquid  product,  which 
was  evaporated  to  dryness.  This  residue  was  dissolved 
in  water,  treated  with  oxide  of  silver,  and  the  whole 
submitted  to  distillation.  By  this  means,  a  small  quan¬ 
tity  of  hydrated  oxide  of  tetrethylium  was  left  unvola¬ 
tilised.  This  was  converted  into  its  platinum  salt,  and 
analysed.  The  principal  constituent  of  the  distillate 
was  ethylamine ;  but  by  fractional  precipitations  with 
bichloride  of  platinum,  and  frequent  crystallisations 
the  presence  of  diethylamine  was  also  established.  It  is 
observable  that  chloride,  bromide,  and  iodide  of  ethyl 
differ  somewhat  in  their  reactions  upon  ammonia.  The 
chloride  produces  principally  ethylamine,  with  small 
quantities  of  di-ethylamine  and  hydrate  of  tetrethylium. 
The  bromide  produces  principally  ethylamine,  with  very 
appreciable  quantities  of  of  di-  and  tri-ethylamine  ;  while 
the  iodide  produces  the  three  volatile  bases  in  about 
equal  proportions,  with  an  appreciable  quantity  of  the 
tetrethylium  compound. 


PHABMACY,  TOXICOLOGY,  &c. 


On  Syrup  of  Superphosphate  of  Iron  and  other  Phosphates 
used  in  Medicine ,  by  Samuel  Gale,  F.C.S. 


A  syrup  under  this  name  was  introduced  to  the  notice  of 
the  Pharmaceutical  Society  as  far  back  as  1851,  by  Mr. 
Greenish,  who  directs  it  to  be  made  by  adding  as  much 
phosphate  of  iron  to  a  solution  of  metaphosphoric  acid,  as 
the  latter  in  a  boiling  state  will  take  up,  and  allowing  it  to 
cool :  of  this  compound  two  scruples  are  added  to  an  ounce 
of  simple  syrup.  Now  this  compound,  which  has  been  called 
biphosphate  of  iron,  is  very  indefinite,  therefore  the  syrup 
prepared  from  it  would  be  liable  to  the  same  fault.  Another 
objection  is  that  you  have  an  opaque  syrup  with  a  precipi¬ 
tate  forming  after  a  short  time,  making  it  necessary  to  label 
the  bottle  “  to  be  shaken.” 

In  carrying  out  these  experiments  I  have  tried  to  gain 
three  points :  first,  to  obtain  a  syrup  that  should  be  definite 
in  strength ;  secondly,  permanently  bright ;  thirdly,  easily 
made.  The  following  is  the  plan  I  adopt.  Take 


Protosulphate  of  iron 
Phosphate  of  soda 
Water 

Dilute  phosphoric  acid 
Sugar 


.  .  222  grs. 

.  q.s.  or  240  „ 

.  .  q.s. 

5  oz. 

.  (troy)  8  „ 


Dissolve  the  sulphate  of  iron  and  the  phosphate  of  soda 
separately,  each  in  40Z.  of  water,  mix  the  solutions  and 
throw  the  pasty  mass  formed  on  a  calico  filter  and  wash 
well  with  water ;  then  squeeze  the  precipitate  as  dry  as  pos¬ 
sible,  and  add  it  to  the  dilute  phosphoric  acid.  As  soon  as 
dissolved,  filter  the  solution,  which  will  now  be  found  to 
measure  about  6  oz.  In  this  dissolve  the  sugar  without 
heat,  so  that  the  product  shall  be  exactly  12  oz.  Each  dram 
of  the  resulting  product  then  contains  1  grain  of  3(FeO)POr>, 
or  rather  more  than  ingrain  of  3(FeO)  P05  +  8II0  (the 
form  which  Gmelin  gives  for  blue  phosphate  of  iron),  with 
25  minims  of  dilute  phosphoric  acid.  This  is  about  equal  to 
5  grains  of  the  so-called  biphosphate  of  iron. 


Syrup  of  Phosphate  of  Iron  ami  Manganese, — 

This  is  made  in  a  similar  manner  to  the  foregoing.  Take 


Protosulphate  of  iron 
Sulphate  of  manganese  (dry) 
Phosphate  of  soda  . 

Water 

Dilute  phosphoric  acid 
Sugar 


.  .  124  grs. 

•  46 1„ :  . 

.  q.s.  or  240  „ 

.  .  q.s. 

.  .  5  oz. 

.  (troy)  8  „ 


Dissolve  the  sulphates  in  4  oz.  and  the  phosphate  of  soda  in 
a  similar  quantity  of  water,  mix  the  solutions,  wash  the  pre¬ 
cipitate  on  a  calico  filter  and  press  as  before.  Add  the  pre¬ 
cipitate  to  the  dilute  phosphoric  acid,  filter  and  dissolve  the 
sugar  without  heat.  The  product  should  measure  12  oz., 
when  each  dram  will  contain  f  grain  of  phosphate  of  iron, 
3(FeO)  P05  +  8  HO,  and  £  grain  phosphate  of  manganese, 
3(MnO)  Po5  +  7HO,  with  25  minims  of  dilute  phosphoric 
acid. 

Syrup  of  Phosphate  of  Iron,  Manganese,  and 
Nickel,  may  be  made  in  the  same  manner  by  taking  : 


Protosulphate  of  iron 
Sulphate  of  manganese  (dry) 
Sulphate  nickel 
Phosphate  of  soda  . 

Dilute  phosphoric  acid 
Sugar 


.  124  grs. 

•  •  4^  » 

•  •  56  » 

.  q.s.  or  240  „ 

.  .  5  oz. 

.  (troy)  8  „ 


Dissolve  the  sulphates  in  4  oz.  and  the  phosphate  soda  in  a 
!  similar  quantity  of  water,  mix  the  solutions,  throw  on  a 
calico  filter,  wash  and  proceed  as  before,  making  the  product 
measure  12  oz.  Each  dram  then  contains  f  grain  phosphate 
iron,  £  grain  phosphate  manganese,  and  5  grain  phosphate 
nickel,  with  25  minims  of  dilute  phosphoric  acid. 

Syrup  of  Phosphate  of  Iron  and  lime  is  at  the 
present  time  frequently  ordered,  and  the  plan  I  have  adopted 
j  in  making  it  has  been  to  precipitate  the  phosphate  of  iron  as 
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in  the  previous  syrups.  Then  I  take  a  given  quantity  of 
phosphate  of  lime  and  dissolve  in  hydrochloric  acid,  and 
reprecipitate  it  with  ammonia,  so  as  to  obtain  it  in  a  more 
soluble  state  than  as  dry  phosphate.  Take 

Sulphate  of  iron  .  .  .  .124  grs. 

Phosphate  of  soda  .  .  .  q.s.  or  142  „ 


Dissolve  separately,  precipitate,  and  wash  as  before. 

Dissolve  48  grs.  phosphate  of  lime  in  a  sufficient  quantity 
of  hydrochloric  acid,  diluted  with  twice  its  volume  of  water, 
then  add  ammonia :  throw  the  precipitate  on  a  filter  and 
wash ;  dissolve  the  above  precipitates  in  5  oz.  dilute 
phosphoric  acid,  and  add  8oz.  sugar  to  the  clear  solu¬ 
tion,  when  each  dram  will  contain  j  grain  phosphate  iron 
and  ^  grain  phosphate  of  lime  with  25  minims  of  dilute 
phosphoric  acid. 

Syrnp  of  Phosphate  of  Iron : 


429  grs. 
48°  „ 

5  oz. 

S  „ 


Sulphate  of  iron  ....  124  grs. 

Phosphate  of  soda  .  .  .  q.s,  or  142  „ 

Dissolve  separately,  precipitate  and  wash  ;  add  this  to  5  oz. 
dilute  phosphoric  acid,  with  48grs.  phosphate  of  soda,  and 
in  the  clear  solution  dissolve  8oz.  sugar. 

Syrup  of  Superphosphate  of  Zinc : 

Sulphate  of  zinc  .... 

Phosphate  of  soda  .... 

Dilute  phosphoric  acid 
Sugar  ....  (troy) 

Dissolve  the  sulphate  of  zinc  and  phosphate  of  soda  separately 
and  mix  the  solutions,  collect  and  wash  the  precipitate  ;  add 
this  to  the  dilute  phosphoric  acid,  then  dissolve  the  sugar  ;  let 
the  product  measure  12  oz.,  when  each  dram  will  contain 
2 p:rs.  phosphate  of  zinc  and  25  minims  dilute  phosphoric  acid. 

There  is  one  other  preparation  of  the  phosphates,  viz.  the 
“  Syrup  of  Pyrophosphate  of  Iron.”  In  the  Pharmaceutical 
Journal,  vol.  xii.  498,  there  is  a  process  by  Soubeiran  for 
the  preparation  of  this  syrup,  by  precipitating  the  persulphate 
of  iron  with  excess  of  pyrophosphate  of  soda,  the  precipitate 
being  soluble  in  excess  of  the  precipitant  and  dissolving  sugar 
in  the  solution  without  heat.  But  recently  M.  Robiquet  has 
introduced  a  more  elegant  syrup,  which  is  made  by  first 
forming  what  he  calls  a  “  Citro-ammoniacal  Pyrophosphate 
of  Iron,”  known  in  this  country  as  pyrophosphate  of  iron. 
His  form  is  the  following  : 

Sulphate  of  peroxide  of  iron  .  .  50  parts 

Pyrophosphate  of  soda  .  .  .  84  „ 

Citric  acid  .  .  .  .  .  26  „ 

Ammonia,  to  neutralise  the  citric  acid  .  q.s. 


Dissolve  the  sulphate  of  iron  and  pyrophosphate  of  soda 
separately  without  heat,  and  mix  the  solutions :  wash  the 
precipitate  and  dissolve  it  in  the  citrate  of  ammonia :  then 
evaporate  at  a  low  temperature  and  scale.  This  is  a  very 
elegant  preparation.  The  syrup  may  be  formed  by  adding 
3  grains  of  the  above  salt  to  each  dram  of  simple  syrup,  or 
it  may  be  flavoured  writh  orange  flowers. 


PROCEEDINGS  OF  SOCIETIES, 

;  ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
Friday,  9  March  i860. 

On  the  Illumination  of  Lighthouses —  The  Electric  Light,  by 
M.  Faraday,  D.C.L.,  F.P.S.,  Fullerian  Professor  of 
Chemistry,  11. 1.,  Foreign  Associate  of  the  Academy  of 
Sciences,  Paris,  fyc. 

There  is  no  part  of  my  life  which  more  than  my  connexion 
with  the  Trinity  House  gives  me  delight.  The  occupation 
of  nations  joined  together  to  guide  the  mariner  over  the  sea, 
to  all  a  point  of  great  interest,  is  infinitely  more  so  to  those 
who  are  concerned  in  the  operations  which  they  carry  into 
effect,  and  it  certainly  has  astonished  me  since  I  have  been 
connected  with  the  Trinity  House  to  see  how  beautifully  and 
how  wonderfully  shines  forth  amongst  nations  at  large  the  de¬ 


sire  to  do  good ;  and  you  will  not  regret  having  come  here 
to-night,  if  you  follow  me  in  the  various  attempts  which 
have  been  made  to  carry  out  the  great  object  of  guiding  in 
safety  all  people  across  the  dark  and  dreary  waste  of  waters. 
It  is  wonderful  to  think  how  eagerly  efforts  at  improvement 
are  made  by  the  various  public  bodies  —  the  Trinity  House 
in  this  country,  and  commissions  in  France  and  other 
nations ;  and  whilst  the  improvements  progress  we  come 
to  the  knowledge  of  such  curious  difficulties  and  such 
odd  modes  of  getting  over  those  difficulties  as  are  not  easy 
to  be  conceived.  I  must  ask  you  this  evening  to  follow 
me  from  the  simplest  possible  method  of  giving  a  sign  by 
means  of  a  light  to  persons  at  a  distance,  to  the  modes  at 
which  we  have  arrived  in  the  present  day  ;  and  to  consider 
the  difficulties  which  arise  when  carrying  out  these  improve¬ 
ments  to  a  practical  result,  and  the  extraordinary  care  which 
those  who  have  to  judge  on  these  points  must  take  in  order  to 
guard  against  the  too  hasty  adoption  of  some  fancied  im¬ 
provement,  thus,  as  has  happened  in  some  few  cases,  doing 
harm  instead  of  good. 

If  I  try  to  make  you  understand  these  things  partly  by  old 
models,  and  partly  by  those  which  we  have  here,  it  is  only 
that  I  may  the  better  be  enabled  to  illustrate  that  which  l 
look  forward  to  as  the  higher  mode  of  lighting,  by  means 
of  the  electric  lamp  and  the  lime  light. 

There  is  nothing  more  simple  than  a  candle  being  set 
down  in  a  cottage  window  to  guide  a  husband  to  his  home, 
but  when  we  want  to  make  a  similar  guide  on  a  large  scale, 
not  merely  over  a  river  or  over  a  moor,  but  over  large  ex¬ 
panses  of  sea,  how  can  we  then  make  the  signal  using  only  a 
candle?  I  have  shown  in  this  diagram  ( fig .  1.)  what  we  may 

Fig.  I. 


imagine  to  be  the  rays  of  a  candle  or  any  other  source  of 
light  emanating  from  the  centre  of  a  sphere  in  all  directions 
round  to  infinite  distances.  After  this  simple  kind  of 
light  had  been  used  for  some  time,  it  being  foim  d  to  be  liable 
to  be  obscured  by  fogs,  or  distance,  or  other  circumstance, 
there  arose  the  attempt  to  make  larger  lights  by  means  of 
fires  ;  and  after  that  there  was  introduced  a  very  important 
refinement  in  the  mode  of  dealing  with  the  light,  namely  the 
principle  of  reflection;  —  for  understand  this  (which  is  not 
known  by  all,  and  not  known  by  many  who  should  knoAv  it),  that 
when  we  take  a  source  of  light,  a  single  candle,  for  instance, 
giving  off  any  quantity  of  light,  we  can  by  no  means  increase 
that  light :  we  can  make  arrangements  around  and  about  the 
light,  as  you  see  here,  but  we  can  by  no  means  increase  the 
quantity  of  light.  The  utmost  I  can  do  is  to  direct  the  light 
which  the  lamp  gives  me  by  taking  a  certain  portion  of  the 
rays  going  off  on  one  side  and  reflecting  them  on  to  tile 
course  of  the  rays  wffiich  issue  in  the  opposite  direction. 
First  of  all,  let  us  consider  how  we  may  gather  in  the 
rays  of  light  which  pass  off  from  this  candle.  You  will 
easily  see  that  if  I  could  take  the  half  rays  on  the  one  side 
and  could  send  them  by  any  contrivance  over  to  the  other 
side,  I  should  gain  an  advantage  in  light  on  the  side  to  which 
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I  directed  them.  This  is  effected  in  a  beautiful  manner,  by 
the  parabolic  mirror,  by  means  of  which  1  gather  all  that 
portion  of  the  rays  which  are  included  in  it ;  upwards,  down¬ 
wards,  sideways,  anywhere  within  its  sphere  of  action  ;  they 
are  all  picked  up  and  sent  forward.  You  thus  see  what  a 
beautiful  and  important  invention  is  that  of  the  parabolic  re¬ 
flector  for  throwing  forward  the  rays  of  light.’ 

Before  I  go  further  into  the  subject  of  reflection  let  me 
point  out  a  further  mode  of  dealing  with  the  direction  of  the 
light.  For  instance,  here  is  a  candle,  and  I  can  employ  the 
principle  of  refraction  to  bend  and  direct  the  rays  of  light, 
and  if  I  want  to  increase  the  light  in  any  one  direction  I  must 
either  take  a  reflector  or  use  the  principle  of  refraction.  I 
will  place  this  lens  {fig.  2.)  in  front  of  the  candle  and  you 

:  :V  Fig.  z. 


will  easily  see  that  by  its  means  I  can  throw  on  to  that  sheet 
of  paper  a  great  light,  that  is  to  say,  that  instead  of  the  light 
being  thrown  all  about,  it  is  refracted  and  concentrated  on 
to  that  paper  ;  so  here  I  have  another  means  of  bending  the 
light  and  sending  it  in  one  direction ;  and  you  see  above  a 
still  better  arrangement  for  the  same  purpose,  —  one  which 
comes  up  to  the  maximum,  I  may  say,  of  the  ability  of  di¬ 
recting  light  by  this  means.  You  are  aware  that  without 
that  arrangement  of  glass  the  light  would  be  dispersed  in  all 
directions,  but  the  lens  being  there,  all  the  light  which  passes 
through  it  is  thrown  into  parallel  beams  and  cast  horizon¬ 
tally  along.  There  is  consequently  no  loss  of  light,  the  beam 
goes  forward  of  the  same  dimensions,  and  will  consequently 
continue  to  go  forward  for  5  or  10  miles,  or  so  long  as  the 
imperfection  of  the  atmosphere  does  not  absorb  it ;  and  see ! 
What  a  glorious  power  that  is,  to  be  able  to  convert  what 
was  just  now  darkness  on  that  paper  into  brilliant  light. 

Whenever  we  have  refraction  of  this  sort  we  are  liable  to 
an  evil  consequent  upon  the  necessary  imperfections  in  the 
form  of  the  lens ;  and  Dr.  Tyndall  will  take  this  lens,  and 
will  show  you  even  in  this  small  and  perfect  apparatus  what 
is  the  evil  of  spherical  aberration  with  which  we  have  to 
fight.  This  can  be  illustrated  by  means  of  the  electric 
lamp  ;  if  you  look  at  the  screen,  you  will  see  produced,  by 
means  of  this  lens,  a  figure  of  the  coal  points.  This  image 
is  produced  by  the  rays  which  pass  through  the  middle  of  the 
lens,  a  piece  of  card  with  a  hole  in  the  centre  being  placed 
in  front ;  but  if,  keeping  the  rest  of  the  apparatus  in  the 
same  position,  I  change  this  card  for  another  piece  which 
will  only  allow  the  rays  to  pass  through  the  edge  of  the 
lens,  you  observe  how  inferior  the  image  will  be.  In  order 
to  get  it  distinct  I  have  to  bring  the  screen  much  nearer 
the  lamp ;  and  so  if  I  take  the  card  away  altogether,  and 
allow  the  light  to  pass  through  all  parts  of  the  lens,  we  cannot 
get  a  perfect  image,  because  the  different  parts  of  the  lens 
are  not  able  to  act  together.  This  spherical  aberration  is, 
therefore,  what  we  try  to  avoid  by  building  up  compound 
lenses  in  the  manner  here  shown,  {fig.  4.)  Look  at  this 
beautiful  apparatus,  is  it  not  a  most  charming  piece  of  work¬ 
manship  ?  Buffon  first  and  Fresnel  afterwards,  built  up  these 
kinds  of  lenses,  ring  within  ring,  each  at  its  proper  adjust¬ 
ment,  to  compensate  for  the  effects  of  spherical  aberration ; 
the  ring  round  that  centre  lens  is  ground  so  as  to  obviate 
what  would  otherwise  give  rise  to  spherical  aberration,  and 
the  next  ring  being  corrected  in  the  same  manner,  you  will 
perceive,  if  you  look  at  the  disc  of  light  thrown  by  the  ap¬ 
paratus  upstairs,  that  there  is  nothing  like  the  amount  of 
aberration  that  there  would  have  been  if  it  had  been  one 
great  bulls-eye.  Here  is  one  of  Fresnel’s  lamps  of  the  fourth 
order  so  constructed  {fig.  3.):  observe  the  fine  effect  obtained 
by  these  different  lenses  as  you  see  them  revolve  before  you, 
and  understand  that  all  this  upper  part  is  made  to  form  part 
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of  the  lens,  each  prism  throwing  its  rays  to  increase  the  effect, 
and,  although  you  may  think  it  is  imperfect*  because  if  you 

Fig-  3- 


happen  to  sit  below  or  above  the  horizontal  line,  you  perceive 
but  little  if  any  of  the  light,  yet  you  must  bear  in  mind 
that  we  want  the  rays  to  go  in  a  straight  line  to  the  horizon. 
So '  that  all  that  building  up  of  rings  of  glass  is  for  the 
purpose  of  producing  one  fine  and  glorious  lens  of  a  large  size, 
to  send  the  rays  all  in  one  direction.  Here  is  another 
apparatus  used  to  puli  the  rays  down  to  a  horizontal  sheet  of 
light,  so  that  the  mariner  may  see  it  as  a  constant  and 
uniform  fixed  light;  the  former  lamp  is  a  revolving  one,  and 
the  light  is  seen  only  at  certain  times  as  the  lenses  move 
round,  and  these  are  the  points  which  make  them  valuable 
in  their  application. 

There  are  various  orders  and  sizes  of  lights  in  lighthouses 
to  shine  for  twenty  or  thirty  miles  over  the  sea,  and  to  give 
indications  according  to  the  purposes  for  which  they  are 
required  ;  but  suppose  we  want  more  effect  than  is  produced 
by  these  means,  how  are  we  to  get  more  light  ?  Here 
comes  the  difficulty.  We  cannot  get  more  light,  because  we 
are  limited  by  the  condition  of  the  burner.  In  any  of  these 
cases,  if  the  spreading  of  the  ray,  or  divergence  as  it  is 
called,  is  not  restrained,  it  soon  fails  from  weakness,  and 
if  it  does  not  diverge  at  all,  it  makes  the  light  so  small,  that 
perhaps  only  one  in  a  hundred  can  see  it  at  the  same  time. 
The  North  Foreland  lighthouse  is,  I  think,  3  or  400  feet  above 
the  level  of  the  sea,  and  therefore  it  is  necessary  to  have 
a  certain  divergence  of  the  beam  of  light  in  order  that  it 
may  shine  along  the  sea  to  the  horizon.  I  have  drawn 
here  two  wedges,  one  has  an  angle  of  150,  and  shows  you 
the  manner  in  which  the  light  opens  out  from  this  reflector 
seen  at  the  distance  of  half  a  mile  or  more,  the  other 
wedge  has  an  angle  of  6°,  which  is  the  beautiful  angle  of 
Fresnel.  When  the  angle  is  less  than  6°,  the  mariner  is  not 
quite  sure  that  he  will  see  the  light  —  he  may  be  beneath  or 
above  it ;  and  in  practice  it  is  found  that  we  cannot  have  a 
larger  angle  than  1 50,  or  a  less  one  than  6°.  In  order  there¬ 
fore  to  get  more  light,  we  must  have  more  combustion,  more 
cotton,  more  oil ;  but  already  there  are  in  that  lamp  four 
wicks  put  in  concentric  rings,  one  within  the  other,  and 
we  cannot  increase  them  much  more,  owing  to  the  diver¬ 
gence  which  would  be  caused  by  an  increase  in  the  size  of 
the  light  —  the  more  the  divergence,  the  more  the  light 
is  diffused  and  lost.  We  are  therefore  restrained  by  the 
condition  of  the  light  and  the  apparatus  to  a  certain  sized 
lamp.  At  Teignmouth,  some  of  the  revolving  lights  have 
ten  lamps  and  reflectors,  all  throwing  their  light  forward  at 
once.  But  even  with  ten  lamps  and  reflectors  we  do  not 
get  sufficient  light,  and  we  want  therefore  a  means  of  getting 
a  light  more  intense  than  a  candle  in  the  space  of  a  candle 
—  not  merely  an  accumulation  of  candle  upon  candle,  but  a 
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concentration  into  the  space  of  a  candle,  of  a  greater  amount 
of  light,  and  it  is  here  that  the  electric  light  comes  to  he  of 
so  much  value. 

Let  me  now  show  you  what  are  the  properties  of  that  light 
which  make  it  useful  for  lighthouse  illumination,  and  which 
has  been  brought  to  a  practical  condition  by  the  energy  and 
constancy  of  Professor  Holmes.  I  will  first  of  all  show  you 
the  image  of  the  charcoal  points  on  the  screen,  and  draw 
your  attention  to  the  spot  where  the  light  is  produced. 
There  are  the  coal  points.  The  two  carbons  are  brought 
within  a  certain  distance ;  the  electricity  is  being  urged 
across  by  the  voltaic  battery,  and  the  coal  points  are  brought 
into  an  intense  state  of  ignition.  You  will  observe  that  the 
light  is  essentially  given  by  the  carbons  ;  you  see  that  one  is 
much  more  luminous  than  the  other,  and  that  is  the  end  which 
principally  forms  the  spark,  the  other  does  not  shine  so 
much,  and  there  is  a  space  between  the  two  which,  although 
not  very  luminous,  is  most  important  to  the  production  of  the 
light.  Dr.  Tyndall  will  help  me  in  showing  you  that  a 
blast  of  wind  will  blow  out  that  light;  the  electric  light 
can  in  fact  be  blown  out  easier  than  a  candle.  We  have  the 
power  of  getting  our  light  where  we  please  ;  if  I  cause  the 
electricity  to  pass  between  carbon  and  mercury  I  get  a  most 
intense  and  beautiful  light  most  of  it  being  given  off  from 
the  portion  of  the  mercury  between  the  liquid  and  the  solid 
pole.  I  can  show  you  that  the  light  is  sometimes  produced 
by  the  vapour  betweent  he  two  poles,  better  if  I  take  silver 
than  when  I  use  mercury.  Here  is  the  carbon  pole,  there  is 
the  silver,  and  there  is  the  beautiful  green  light  which  comes 
from  the  intervening  portions.  Now  that  light  is  more  easily 
blown  out  than  the  common  lamp,  the  slightest  puff  of  wind 
being  sufficient  to  extinguish  it,  as  you  will  see  if  Dr.  Tyndall 
breathes  upon  it. 

You  see,  therefore,  how  we  are  able,  by  using  this  electric 
spark,  to  get,  first  of  all,  the  light  into  a  very  small  space. 
That  oil  lamp  has  a  burner  3 1 inches  in  diameter;  compare 
the  size  of  the  flame  with  the  space  occupied  by  this  electric 
light.  Next  compare  the  intensity  of  this  light  with  any 
other ;  if  I  take  this  candle  and  place  it  by  the  side,  I 
actually  seem  to  put  out  the  candle.  We  are  thus  able  to 
get  a  light  which,  while  it  surpasses  all  others  in  brilliancy, 
is  at  the  same  time  not  too  large,  for  I  might  put  this  light 
into  an  apparatus  not  larger  than  a  hat,  and  yet  I  could 
count  upon  the  rays  being  useful.  Moreover,  when  such 
large  burners  are  used  in  a  lantern,  we  have  to  consider 
whether  the  bars  of  the  window  do  not  interfere  to  throw  a 
shadow  or  otherwise ;  but  with  this  light  there  will  be  no 
difficulty  of  that  sort,  as  a  single  small  speculum  no  larger 
than  a  hat  will  send  it  in  any  direction  we  please  ;  and  it 
is  wonderful  what  advantages,  by  reason  of  its  small  bulk, 
we  have  in  the  consideration  of  the  different  kinds  of  ap¬ 
paratus  required,  reflecting  or  refracting,  irrespective  of  other 
reasons  for  using  the  electric  light.  And  it  is  these  kind 
of  things  which  make  us  decide  most  earnestly  and  carefully 
in  favour  of  the  electric  light. 

I  am  going  to  show  you  the  effect  that  will  take  place  with 
that  large  lens  when  we  throw  the  oil  lamp  out  of  action, 
and  put  the  electric  light  into  use.  It  is  astonishing  to  find 
how  little  the  eye  can  compare  the  relative  intensities  of  two 
lights ;  look  at  that  screen  and  try  to  recollect  the  amount 

Fig.  4. 


of  light  thrown  upon  it  from  the  inch  lamp  of  Fresnel, 
and  now,  when  we  shift  the  lens  sideways,  look  at  the  glori¬ 


ous  light  arising  from  that  small  carbon  point  {Jig.  4.)  ;  see 
how  beautifully  it  shines  in  the  focus  of  that  lens  and  throws 
the  rays  forward.  At  present  the  electric  light  is  put  at  just 
the  same  distance  as  the  oil  light,  and  therefore,  being  in 
the  focus  of  the  lens,  we  have  parallel  rays  which  are  thrown 
forward  in  a  perfectly  straight  line,  as  you  will  see  by  com¬ 
paring  the  size  of  the  lens  with  that  of  the  light  thrown  on 
the  screen.  You  will  now  see  how  far  we  can  affect  this 
beam  of  light  by  increasing  or  diminishing  the  distance  of 
the  lamp.  We  are  able  by  a  small  adjustment  to  get  a  beam 
of  a  large  or  small  angle,  and  observe  what  power  I  have 
now  over  it ;  for  if  I  want  to  increase  the  degrees  of  di¬ 
vergence,  I  am  limited  by  the  power  of  light  in  the  case 
of  the  oil  lamp,  but  with  the  electric  light,  I  can  make  it 
spread  over  any  width  of  the  horizon  by  this  simple  adjust¬ 
ment.  These  then  are  some  of  the  reasons  which  make  it 
desirable  to  employ  the  electric  light. 

By  means  of  a  magnet,  and  of  motion,  we  can  get  the  same 
kind  of  electricity  as  I  have  here  from  the  battery;  and  under 
the  authority  of  the  Trinity  House,  Professor  Holmes  has 
been  occupied  in  introducing  the  magneto-electric  light  in  the 
lighthouse  at  the  North  Foreland  ;  for  the  voltaic  battery 
has  been  tried  under  every  conceivable  circumstance,  and  I 
take  the  liberty  of  saying  it  has  hitherto  proved  a  decided 
failure.  Here,  however,  is  an  instrument  wrought  only  by 
mechanical  motion.  The  moment  we  give  motion  to  this  soft 
iron  in  front  of  the  magnet,  we  get  a  spark.  It  is  true  in 
this  apparatus  it  is  very  small,  but  it  is  sufficient  for  you  to 
judge  of  its  character.  It  is  the  magneto- electric  light,  and  an 
instrument  has  been  constructed  as  there  shown  {Jig.  5.) 
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which  represents  a  number  of  magnets  placed  radially  upon 
a  wiieel  —  three  wheels  of  magnets  and  two  sets  of  helices. 
When  the  machine,  which  is  worked  by  a  two-horse  power 
engine,  is  properly  set  in  motion,  and  the  different  cuiients 
are  all  brought  together,  and  thrown  by  Professoi  Holmes 
up  into  the  lantern,  we  have  a  light  equal  to  the  one  we 
have  been  using  this  evening.  For  the  last  six  months  the 
North  Foreland  has  been  shining  by  means  of  this  electric 

lip-ht _ beyond  all  comparison  better  than  its  former  light. 

It&  has  shone  into  France,  and  has  been  seen  there,  and  taken 
notice  of  by  the  authorities,  who  work  with  beautiful  accord 
with  us  in  all  these  matters.  Never  for  once  during  six 
months  has  it  failed  in  doing  its  duty;— never  once  more 
than  was  expected  by  the  inventor.  It  has  shone  forth  with 
its  own  peculiar  character,  and  this  even  with  the  old  apparatus 

_ for  as  yet  no  attempt  has  been  made  to  construct  special 

reflectors  or  refractors  for  it,  because  it  is  not  yet  established. 
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I  will  not  tell  you  that  the  problem  of  employing  the  mag¬ 
neto-electric  spark  for  lighthouse  illumination  is  quite  solved 
yet,  although  I  desire  it  should  he  established  most  earnestly 
(for  I  regard  this  magnetic  spark  as  one  of  my  own  off¬ 
spring).  The  thing  is  not  yet  decidedly  accomplished,  and 
what  the  considerations  of  expense  and  other  matters  may 
be,  I  cannot  tell.  I  am  only  here  to  tell  you  as  a  philosopher, 
how  far  the  results  have  been  carried,  but  I  do  hope  that 
the  authorities  will  find  it  a  proper  thing  to  carry  out  in  full. 
If  it  cannot  be  introduced  at  all  the  lighthouses,  if  it  can 
only  be  used  at  one,  why  really  it  will  be  an  honour  to  the 
nation  which  can  originate  such  an  improvement  as  this, — 
one  which  must  of  necessity  be  followed  by  other  nations. 

You  may  ask,  what  is  the  use  of  this  bright  light?  It 
would  not  be  useful  to  us  were  it  not  for  the  constant  changes 
which  are  taking  place  in  the  atmosphere,  which  is  never 
pure.  Even  when  we  can  see  the  stars  clearly  on  a  bright 
night  it  is  not  a  pure  atmosphere.  The  light  of  a  light¬ 
house,  more  than  any  other,  is  liable  to  be  dimmed  by 
vapours  and  fogs,  and  where  we  most  want  this  great 
power,  is  not  in  the  finest  condition  of  the  atmosphere,  but 
when  the  mariner  is  in  danger,  when  the  sleet  and  rain  are 
falling,  and  the  fogs  arise,  and  the  winds  are  blowing,  and 
he  is  nearing  coasts  wrhere  the  water  is  shallow  and  abounds 
with  rocks — then  is  his  time  of  danger,  when  he  most  wants 
this  light.  I  am  going  to  show  you  how,  by  means  of  a 
little  steam,  I  can  completely  obscure  this  glorious  sun,  this 
electric  light  which  you  see.  The  cloud  now  obscuring  the 
light  on  the  screen  is  only  such  a  cloud  as  you  see  when 
sitting  in  a  train  on  a  fine  summer’s  day  ;  you  may  observe 
that  the  vapour,  passing  out  of  the  funnel,  casts  as  deep 
a  shadow  on  the  ground  as  the  black  funnel ;  the  very 
sun  itself  is  extinguished  by  the  steam  from  the  funnel,  so 
that  it  cannot  give  any  light ;  and  the  sun  itself  if  set  in  the 
lighthouse  would  not  be  able  to  penetrate  such  a  vapour. 

Now  the  haze  of  this  cloud  of  steam  is  just  what  we  have 
to  overcome,  and  the  electric  light  is  as  soon,  proportion¬ 
ally,  extinguished  by  an  obstruction  of  this  kind  as  any 
other  light.  If  we  take  two  lights,  one  four  times  the  in¬ 
tensity  of  the  other,  and  we  extinguish  half  of  one  by  a 
vapour,  we  extinguish  half  of  the  other,  and  that  is  a  fact 
which  cannot  be  set  aside  by  any  arrangement.  But  then 
we  fall  back  upon  the  amount  of  light  which  the  electric 
spark  does  give  us  in  aid  of  the  power  of  penetrating  the  fog, 
for  the  light  of  the  electric  spark  shines  so  far  at  times,  that 
even  before  it  has  arisen  above  the  horizon  twenty-five  miles 
off,  it  can  be  seen.  This  intense  light  has  therefore  that 
power  which  we  can  take  advantage  of, —  of  bearing  a  great 
deal  of  obstruction  before  it  is  entirely  obscured  by  fogs  or 
otherwise. 

Taking  care  that  we  do  not  lead  our  authorities  into  error 
by  the  advice  given,  we  hope  that  we  shall  soon  be  able  to  re¬ 
commend  the  Trinity  House,  from  what  has  passed,  to  esta¬ 
blish  either  one  or  more  good  electric  lights  in  this  country. 


PHARMACEUTICAL  SOCIETY,  7  March  i860. 

{Continued  from  p.  161.) 

Dr.  Redwood  made  a  verbal  communication  On  the 
Composition  of  Hydrargyrum  cum  Creta.  He  said  that  in 
a  former  communication  he  had  stated  the  results  of  his 
experiments,  undertaken  to  ascertain  whether  arsenic  or 
antimony  was  ever  contained  in  Hydrargyrum  cum  Creta. 
He  had  not  been  able  to  find  either  of  these  substances  in 
any  of  the  specimens  he  had  examined.  In  the  course  of 
the  investigation,  however,  another  and  very  important  ques¬ 
tion  had  been  suggested,  viz.  “  What  is  the  real  nature  and 
composition  of  Hydrargyrum  cum  Creta?”  It  is  always 
said  to  be  a  mixture  of  chalk  and  finely-divided  mercury, 
with  sometimes  a  small  proportion  of  protoxide  of  mercury  ; 
but  in  no  publication  is  the  amount  of  the  last  said  to  be 
more  than  a  fraction  of  a  grain  per  cent.  Dr.  Nevins  had 
found  rather  more  than  one  half  per  cent,  and  others  had  ar¬ 
rived  at  the  same  result.  In  his  previous  communication  Dr. 


Redw'ood  had  stated  his  belief  that  the  more  violent  and 
prolonged  trituration  to  which  the  mercury  was  subjected  in 
the  preparation  of  grey  powder  by  machinery  most  probably 
resulted  in  the  formation  of  a  much  larger  amount  of  the 
protoxide,  which  he  thought  would  account  for  the  dangerous 
symptoms  at  times  produced  by  the  medicine.  The  analysis 
of  several  specimens  had  shown  that  this  was  really  the  fact. 
On  treating  these  specimens  with  acetic  acid  he  had  found 
that  the  filtered  liquor  contained  abundance  of  acetate  of  the 
protoxide.  But  in  the  course  of  the  investigations  a  still 
more  important  matter  had  been  revealed —  the  presence  of  a 
considerable  proportion  of  the  peroxide  of  mercury.  The 
analyses  showed,  in  fact,  that  the  preparation  had  no  uniform 
composition.  That  it  might  sometimes  be  a  mild  and  at 
other  times  a  dangerously  active  medicine.  According  to 
Pereira  the  protoxide  of  mercury  is  the  least  irritating  of 
mercurial  preparations,  never  producing  disorder  in  the 
intestinal  canal ;  but  the  peroxide  is  a  powerful  irritant. 
The  effects  of  Hydrargyrum  cum  Creta,  then,  depend  on  the 
presence  of  these  two  oxides.  If  only  protoxide  be  present 
the  action  will  probably  be  mild  ;  but  if  it  contain  peroxide 
it  may  be  dangerously  active.  In  order  to  discover  what 
was  the  real  composition,  a  number  of  samples  had  been 
submitted  to  analysis,  and  the  results  of  some  will  be  found 
in  the  following  table  : 
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The  sample  No. 

i  was  made  by  rubbing  the 

mercury 

chalk  together  in  a  pestle  and  mortar,  which  was  the  proper 
way  of  preparing  the  medicine. 

The  methods  used  for  determining  the  amount  of  the 
two  oxides  were  as  follows  :  —  The  specimens  were  first 
treated  with  warm  dilute  hydrochloric  acid,  which  dissolved 
the  peroxide,  forming  corrosive  sublimate,  and  converted 
the  protoxide  into  calomel,  which  was  left  behind  with  the 
metallic  mercury.  The  amount  of  peroxide  was  obtained 
from  the  bichloride  in  solution.  The  amount  of  protoxide 
could  be  calculated  from  the  chloride  left  after  dissolving, 
the  metallic  mercury  with  dilute  nitric  acid ;  but  in  these 
cases  another  plan  had  been  adopted.  A  separate  portion  of 
the  Hydrargyrum  cum  Creta  was  treated  with  hydrocyanic 
acid,  which  converted  the  whole  of  the  peroxide  and  half  the 
protoxide  into  cyanide,  and  left  the  other  half  of  the  pro¬ 
toxide  behind  in  the  form  of  metallic  mercury.  The  dif¬ 
ference  obtained  by  subtracting  the  weight  of  peroxide 
obtained  from  the  bichloride  and  that  obtained  from  the 
cyanide  calculated  into  protoxide  and  multiplied  by  two, 
would  of  course  give  the  amount  of  the  whole  of  the  pro¬ 
toxide  contained  in  the  specimen. 

A  reference  to  the  table  will  show  how  different  was  the 
composition  of  the  samples  examined.  No  1  was  a  harmless 
preparation;  but  No.  6  was  poisonous.  How  was  the  pre¬ 
sence  of  this  large  amount  of  the  peroxide  to  be  accounted 
for?  In  the  first  place  it  could  not  be  doubted  that  by  the 
use  of  the  steam  engine,  the  action  of  which  was  continued 
for  days,  a  large  quantity  of  protoxide  was  formed.  If  it 
remained  in  this  state  the  medicine  would  still  be  harmless. 
But,  unfortunately,  if  safe  and  mild  when  first  prepared,  it 
cannot  be  kept  so :  for  by  the  action  of  light  the  protoxide  is 
converted  into  the  peroxide  and  metallic  mercury,  and  thus 
a  dangerous  ingredient,  never  intended  to  form  part  of  it  is 
introduced  into  the  preparation.  In  Pilula  Hydrargyri  no 
protoxide  could  be  discovered  —  the  mercury  being  protected 
from  oxidation  by  the  saccharine  matter  of  the  confection  ; 
and  probably  the"  best  method  of  preparing  the  Hyd.  c.  Cret. 
would  be  that  of  the  Dublin  Pharmacopoeia,  which  orders 
the  mercury  to  be  first  triturated  with  manna  before  it  is 
rubbed  with  the  chalk.  The  efficacy  of  the  medicine  pro¬ 
bably  does  not  depend  on  the  protoxide.  We  have  no 
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chemical  evidence  that  anything  more  than  mercury  in  a  fine 
state  of  division  is  to  he  found  in  blue  pill,  and  yet  it  is 
known  to  be  an  active  mercurial. 

Dr.  Redwood  intends  to  make  farther  investigations  before 
the  next  meeting,  when  the  subject  will  be  fully  discussed. 

The  Chairman  said  the  subject  was  one  of  great  import¬ 
ance  to  the  medical  profession.  Dr.  Redwood’s  experiments 
went  to  show  that  a  medicine  in  great  repute  was  no  longer 
the  same  it  used  to  be.  Although  greatly  changed  in  com¬ 
position,  but  slight  alteration  took  place  in  the  appearance, 
and  that  could  only  be  detected  by  the  use  of  the  microscope. 

The  meeting  then  adjourned. 


SOCIETY  OF  ARTS,  Wednesday,  f  March  i860. 

J.  Bennet  Eames,  Esq.,  F.  R.  S.  in  the  Chair. 

At  this  meeting  Mr.  Alderman  Meciii  read  a  paper  On  the 
Application  of  Town  Sewage  to  Agriculture,  but  we  do  not 
think  that  a  detailed  account  of  the  proceedings  would  either 
interest  or  instruct  our  readers,  the  paper  itself  being  little 
more  than  a  statistical  catechism  of  farm  operations,  together 
with  copious  extracts  from  the  opinions  and  writings  of  Mr. 
Eames,  Dr.  Voelcker,  and  others.  Mr.  Mechi  advocated  a 
complete  system  of  inland  irrigation  with  the  liquid  manure 
of  towns,  and  endeavoured  to  prove  that  the  latter  contains  ! 
the  necessary  elements  in  a  far  more  concentrated  state  than 
other  matters  usually  employed  for  the  purpose,  and  diluted 
by  rain— an  ingenious,  but  somewhat  unfortunate  idea.  The 
bitumenised  paper  pipes  of  Messrs.  Jaloureau  &  Co.  of 
Paris  (Chemical  News,  p.  120)  were  exhibited  and  noticed 
as  well  adapted  for  both  the  fixed  and  “  travelling  ”  irriga¬ 
tion  recommended  in  the  paper. 

In  the  discussion  which  followed  the  reading  of  the  paper, 
some  of  the  most  diverse  opinions  were  put  forth  by  various 
speakers,  but  few  however  possessing  any  practical  character. 
Mr.  Mechi  was  on  the  whole  well  supported  by  Messrs. 
Robert  Rawlinson  and  P.  H.  Holland  who  corrected  some 
erroneous  assertions  of  Mr.  Sidney  and  other  speakers.  We 
will  give  one  instance,  a  rather  amusing  one  :  Mr.  Holland 
said — “  he  would,  in  conclusion,  only  allude  to  the  fallacy 
which  Mr.  Sidney  had  put  forth  upon  the  authority  of  Mr. 
Hawksley ;  that  gentlemen,  an  engineer,  had  put  forward  a 
notion  which  must  be  astounding  to  every  chemist.  It  was 
this  —  ‘  that  if  sewage  ran  away  for  a  distance  of  about  10 
miles,  it  was  no  longer  sewage,  but  almost  plain  water  d  ”  The 
readers  of  the  Chemical  News  will  probably  agree  with 
Mr.  Holland  on  this  point.  Without  agreeing  in  detail  with 
Mr.  Mechi,  we  think  his  paper  will  do  good,  and  regret  that 
the  form  in  which  it  appears  is  not  very  well  adapted  for 
general  circulation  ;  but  those  who  are  interested  in  the 
question  of  the  extended  application  of  sewage,  may  study 
it  at  length  in  the  Journal  of  the  Society  of  Arts. 

Mr.  Mechi  is  evidently  too  sanguine  in  his  views  and  ex¬ 
pectations,  but  ridicule  can  only  be  successfully  met  in  this 
way,  and  a  little  extra  enthusiasm  often  does  a  world  of 
good. 


NOTICES  OF  BOOKS,  PATENTS.  &e. 

Experimental  Researches  in  Chemistry  and  Physics,  by 
Michael  Faraday,  D.  C.  L.,  F.  R.  S.,  tyc.  fyc.  fyc. 
London:  Taylor  &  Francis.  1859. 

We  once  thought  that  there  was  something  terrible  in  the 
idea  of  the  unsympathising  nature  of  matter.  But  we  almost 
begin  to  think  that  there  are  some  in  whom  the  promise  has 
been  fulfilled  that  they  “  shall  be  in  league  with  the  stones  of 
the  field.”  To  those  who  earnestly  love  matter,  not  as 
matter,  but  as  a  storehouse  of  wondrous  forces,  as  a  fountain 
from  which  unfailing  draughts  of  sweet  knowledge  may  be 
drunk  by  the  nature  seeking  ;  matter  is  not  unsympathising. 
Nature  is  well  represented  as  a  woman,  for  not  only  does  she 


bestow  her  favours  capriciously  and  unequally  among  her 
worshippers,  but  those  upon  whom  she  smiles  are  generally 
jealous  of  their  fellow-devotees.  Of  all  jealousies  this  surely 
is  the  least  evil,  only  those  who  worship  nature  and  seek  her 
with  untiring  zeal  can  know  the  sadness  of  only  receiving  an 
occasional,  and  perhaps  faint  smile.  Her  smiles  are  dis¬ 
coveries. 

It  is  very  interesting  and  instructive  to  observe  how  those 
who  have  penetrated  furthest  within  the  veil,  those  who 
have  accumulated  the  greatest  number*  of  facts,  avoid  dog¬ 
matic  theorising.  Far  be  it  from  us  to  despise  theories  or 
their  inventors,  the  discovery  of  facts  necessitates  the  con¬ 
struction  of  theories  to  connect  them,  and  enable  us  to  push 
on  in  hope  of  accumulating  more.  The  great  man  whose 
discoveries  now  lie  before  us  is  a  most  instructive  example 
of  the  fertile  discoverer  and  the  cautious  reasoner.  Ever 
since  the  time  when  providence  placed  him  in  the  laboratory 
■where  he  has  almost  unceasingly  worked,  he  has  given  to  the 
world  at  intervals  of  varying  duration  the  results  of  his  re¬ 
searches,  and  there  has  perhaps  never  been  a  philosopher 
whose  results  have  been  so  uniformly  accurate.  His  con¬ 
stant  succession  of  discoveries  has  placed  him  in  so  elevated 
a  rank  in  science  that  any  theoretical  [assertions  he  might 
utter,  would  by  a  vast  number  of  his  admirers  be  received 
with  implicit  faith.  This,  in  most  men’s  hands  would  be  a 
|  dangerous  power  to  wield ;  but  happily  for  the  progress  of 
science  in  this  country,  the  power  has  scarcely  been  used, 
never  abused.  Every  one  knows  that  in  France  there  has 
always,  from  the  time  of  Lavoisier,  ay,  and  even  before  that, 
been  an  authority  in  science  as  in  politics,  who  has  exercised 
despotic  sway.  If  any  man  in  this  country  has  had  the 
power  of  taking  this  position  that  man  has  been  Faraday  ; 
but  content  with  gleaning  rich  harvests  of  facts  from  the 
ripe  fields  of  chemistry  and  physics,  and  with  expounding 
those  facts  to  the  world,  he  has  confined  himself  to  his 
mission.  And  a  glorious  mission  it  has  been  ;  we  can  con¬ 
ceive  no  higher,  no  happier  destiny  on  this  earth  than  the 
successful  .study  of  the  wondrous  and  wondrously  beautiful 
properties  of  matter.  It  is  impossible  to  read  his  works 
without  instantly  catching  the  spirit  of  enthusiasm  which 
breathes  in  every  page.  This  appears  to  be  one  of  the  great 
secrets  of  his  success  as  a  lecturer,  he  so  intensely  enjoys  the 
outward  signs  of  the  concealed  forces  that  his  enjoyment 
is  communicated  to  his  audience.  They  see  with  him  that 
“  the  glorious  spark  ”  is  but  a  manifestation  of  those  intense 
energies  which,  pervading  all  matter,  have  been  evoked  to  do 
man’s  bidding,  and  although  his  servants,  as  being  at  his 
command,  are  his  masters  from  the  manner  in  which  they 
influence  his  destiny. 

The  w<5rk  before  us  opens  with  a  paper  which  will,  while 
the  scientific  literature  of  this  country  lasts,  be  read  with  a 
high  degree  of  interest.  NoTthat  it  is  especially  remarkable 
for  scientific  accuracy  as  an  analytical  work,  or  even  from  the 
somewhat]  curious  fact  it  for  the  first  time  announces,  but  as 
being  the  paper  which  introduced  Faraday  to  the  world.  It 
is  an  “  Analysis  of  Native  Caustic  Lime.”  The  next  paper 
is  valuable  as  opening  up  a  subject  which  has,  in  the 
hands  of  Graham  and  Bunsen  led  to  results  of  great 
importance  ;  it  is  “  On  the  Escape  of  Gases  through  Capillary 
Tubes.”  We  pass  over  a  number  of  communications,  each, 
however,  containing  matter  at  the  time  of  high  interest,  and 
proceed  to  his  paper  “  On  Two  New  Compounds  of  Chlorine 
and  Carbon,  and  on  a  New  Compound  of  Iodine,  Carbon, 
and  Hydrogen.”  Almost  at  the  commencement  of  this 
research  the  fact  is  stated  that  the  oil  of  olefiant  gas  is 
formed  by  the  union  of  equal  volumes  of  chlorine  and  the 
hydrocarbons.  In  these  days  when  the  action  of  the  halogens 
upon  organic  bodies  has  been  studied  so  minutely,  we  are 
liable  to  look  over  the  importance  of  an  experiment  demon¬ 
strating  that  four  volumes  of  chlorine  and  four  volumes  of 
olefiant  gas  united  to  form  the  oil  of  the  Dutch  chemists. 
We  then  have  the  results  of  his  examination  of  the  action  of 
free  chlorine  and  sunlight  upon  the  oil,  the  final  result  being 
j  the  important  discovery  of  the  sesquichloride  of  carbon.  It 
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is  true  that  it  was  reserved  for  more  recent  researches  to 
ascertain  the  successive  steps  of  substitution  by  which  the 
compound  is  produced.  Faraday,  from  his  analysis,  therefore 
deduced  C2C13  as  the  simplest  formula  consistent  with  whole 
atoms.  We  now  know  that  the  formula  must  be  written 
C4C16.  We  next  have  the  discovery  of  the  protochloride  of 
carbon,  and,  as  with  the  last,  Faraday  wrote  the  formula 
in  the  simplest  manner,  namely  CC1 ;  now  we  know  from 
the  mode  of  derivation,  and  more  especially  from  its  vapour 
density  (5-82),  that  the  above  formula  must  be  multiplied  by 
four  to  give  the  true  formula,  which  has  a  theoretical  vapour 
density  of  5'8i. 

Passing  over  the  papers  which  intervene,  we  at  once  spring 
to  the  beautiful  researches  upon  the  liquefaction  of  the  gases. 
The  whole  of  the  papers  upon  this  subject  are  models,  not 
only  as  to  the  mode  in  which*  researches  should  be  carried 
out,  but  for  the  exquisite  candour  and  fairness  with  which 
the  results  of  others  are  given.  Now  that  gases  are  generally 
acknowledged  to  be  mei'ely  the  vapours  of  intensely  volatile 
liquids,  we  are  apt  to  forget1  the  freshness  and  novelty  which 
the  scientific  public  found  in  the  subject.  Philosophers, 
even  including  our  author,  began  at  once  to  speculate  upon 
the  liquefaction,  and  even  solidification,  of  the  two  great 
archetypal  gases,  oxygen  and  hydrogen.  As  yet  we  have 
not  had  a  realisation  of  this  great  problem,  but,  undoubtedly, 
it  will  one  day  be  done  by  an  extension  of  the  same  prin¬ 
cipal  as  that  by  which  successful  results  were  obtained  with 
other  gases.  Every  one  is  aware  of  the  analogy  of  hydrogen 
to  metals,  that  is  to  say,  that  in  the  types  of  water,  ammonia, 
ammonium,  and  hydrogen  (HH),  metals  and  two  volumes  of 
hydrogen  can  be  made  to  replace  each  other  to  an  almost 
unlimited  extent.  It  was  this  which  led  Dumas  to  believe 
that  solidified  hydrogen  would  resemble  a  metal  in  appear¬ 
ance.  This,  however,  is  a  very  unnecessary  speculation, 
inasmuch  as  metallic  lustre  is  not  a  character  of  great  philo¬ 
sophical  importance,  and  it  is  quite  as  likely  that  solidified 
hydrogen  may  be  a  transparent  colourless  solid. 

We  shall  allude  to  only  one  more  subject,  namely,  the 
experiments  on  the  preparation  of  silicated  borate  of  lead  or 
heavy  glass.  This  glass  has  now  acquired  almost  sacred 
interest,  owing  to  the  fact  of  its  having  been  the  substance 
used  by  Faraday  in  his  experiments  on  the  illumination  of 
the  magnetic  lines  of  force. 

Of  Faraday  as  chemist,  physicist  and '  philosopher  it  is 
difficult  to  speak  analytically.  It  may  indeed  be  said  of  him 
as  of  poor  Goldsmith  (and  in  a  far  higher  sense)  that  he  has 
left  nothing  untouched,  and  touched  nothing  without  adorn¬ 
ing  it.  If  there  be  any  true  line  of  demarcation  between 
chemistry  and  physics,  if  therefore  we  can  speak  separately 
of  Faraday  as  a  chemist  and  physicist,  we  should  say  that  he 
was  one  of  the  most  brilliant  chemists  and  the  most  brilliant 
physicist  the  world  has  as  yet  seen,  —  shall  we  ever  see  a 
greater  ? 


Improvements  in  the  Manufacture  of  Gas.  William 
Knapton  and  Adam  Aitchison. 

The  inventors  subject  to  dry  distillation  the  refuse  bark  of 
tan  pits  or  the  bark  of  trees,  wood  of  all  kinds,  in  fact,  and 
collect  the  gas  evolved,  which  they  say  is  “  a  pure  hydro¬ 
gen  gas  ”  with  nearly  the  same  illuminating  power  as  coal 
gas,  but  without  its  unpleasant  smell.  In  order  to  give  the 
gas  produced  the  greatest  illuminating  power  they  pass  it 
over  or  through  naphtha  or  camphine  when  it  will  give  out 
a  more  brilliant  light  than  coal  gas.  The  inventors  claim 
as  their  invention  the  manufacture  of  gas  from  all  sorts  of 
timber  refuse.  The  patentees  say  nothing  about  the  purification 
of  the  gas,  but  our  readers  will  remember  a  communication 
from  Mr.  Proctor  in  our  last  number  (p.  155)  relative  to  the 
use  of  the  spent  bark  of  tanneries,  in  which  that  gentleman 
says  it  is  necessary  to  pass  the  gas  through  milk  of  lime 
—  a  necessity  which  of  course  any  chemist  would  have 
recognised. 


Improvements  in  treating  Ores  to  obtain  a  new  Metallic  Sub¬ 
stance  and  its  Salts,  and  in  the  application  of  such  Matters, 
and  also  certain  Products  of  Tungsten  in  Dyeing ,  Printing, 
and  Painting.  F.  W.  Emerson. 

This  consists :  1.  In  the  separation  of  a  metallic  substance, 
which  the  inventor  designates  “  chrolithineum,”  from  wolf- 
ranq  tungstate  of  lime,  tungstic  oxide,  and  other  ores  of  tung¬ 
sten,  and  in  the  manufacture  and  application  of  its  various 
salts  to  dyeing  textile  fabrics,  painting  on  porcelain,  and  the 
production  of  paints  and  pigments.  2.  In  the  manufacture 
and  application  of  the  blue  oxide  of  tungsten  as  a  dyeing 
substance  for  textile  fabrics,  and  as  a  paint  or  pigment.  3 .  In 
the  production  of  paratungstate  of  alkali,  metatungstate  of 
alkali,  isotungstate  of  alkali,  and  rpolytungstate  of  alkali, 
which  may  be  used  in  the  preparation  of  paints  and  pig¬ 
ments,  and  for  dyeing  textile  fabrics,  and  for  other  purposes, 
and  in  the  combination  of  paratungstic,  metatungstic,  iso- 
tungstic,  and  polystungstic  acids  with  any  suitable  metallic 
oxide  or  mixtures  of  metallic  oxides  as  a  base,  such  as  the 
oxides  of  lead,  zinc,  barytes,  lime  and  others,  to  form  paints 
and  pigments. 


Powder  or  Mixture  for  Refining  and  Steelifying  Iron.  (A 
communication.)  R.  A.  Brooman. 

The  important  part  that  carbon  plays  in  the  conversion  of 
iron  into  steel  is  at  the  bottom  of  all  existing  modes  of 
operating,  and  the  inventor  of  this  process  fancies  that  he 
has  discovered  a  new  means  of  fixing  this  element  in  its 
purest  and  most  convenient  form.  Accordingly  he  exposes 
quick  lime  to  the  atmosphere  to  absorb  carbonic  acid  and  to 
be  made  use  of  in  the  manner  we  shall  presently  see.  The 
inventor  further  states  that  it  is  a  well  known  fact  that  the 
Danemora  iron  of  Sweden,  which  furnishes  the  best  steel, 
contains  a  notable  quantity  of  phosphorus  to  such  an  extent 
indeed  that  when  bent  or  twisted  at  a  dull  red  heat,  it  gives 
out  a  strong  odour  of  phosphorus.  From  this  and  other 
facts  Brande  and  other  practical  chemists  maintain  that  the 
presence  of  phosphorus  is  essential  to  the  production  of 
first-rate  steel,  and  the  inventor’s  own  experience  leads  him 
to  the' same  conclusion.  So  with  a  view  of  adding  phos¬ 
phorus  to  the  iron,  bone  dust  is  used.  The  powder  which 
is  patented  is  composed  of  equal  parts  of  caustic  lime,  bone 
dust  and  charcoal,  oak  being  preferred.  These  are  mixed 
together  and  then  exposed  to  the  air  for  two  or  three  days 
in  dry  weather.  The  iron  to  be  operated  on  is  placed  with 
the  powder  in  a  cementing  or  converting  furnace,  which  is 
then  luted  up,  and  heat  is  applied,  and  maintained  at  an 
equable  and  not  too  elevated  temperature.  By  this  means 
the  inventor  is  enabled  to  give  iron  entirely  new  properties 
and  qualities,  as  well  as  to  convert  it  or  partially  convert  it 
into  steel  at  pleasure.  Iron  treated  in  this  way  assumes 
great  rigidity  and  hardness  without  losing  its  properties  of 
malleability  and  ductility.  Any  articles  large  or  small 
may  be  finished  in  iron  and  then  converted  or  partially 
converted  into  steel  without  impairing  their  forms.  The 
process  also  gives  iron  the  property  of  resisting  oxidation  in 
a  high  degree. 


COHRESPOISrDEiq-CE. 


Nutritive  Properties  of  Aluminised.  Bread  Food. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  In  reply  to  a  letter  in  your  journal  of  March  3,  will 
you  allow  me  to  say  that  it  is  scarcely  to  be  expected  that  I 
should  reply  to  anonymous  correspondents,  however  kindly 
and  courteously  the  queries  are  put.  Remarks  besides  made 
at  a  public  meeting,  and  necessarily  reported  in  abstract,  can 
after  all  only  convey  a  very  inadequate  account  of  what  was 
said.  I  will  however  on  this  occasion  endeavour  to  reply 
to  Common  Sense,  but  must  altogether  decline  a  paper  war. 
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The  statement  that  alum  renders  bread  indigestible  and 
forms  an  insoluble  salt  with  phosphoric  acid  is  given  on  the 
authority  of  Liebig.  I  am  therefore  content  to  leave  Com¬ 
mon  Sense  to  fight  his  battle  with  that  distinguished  German 
chemist.  Still  I  may  say  that  as  all  admit  that  a  certain 
amount  of  free  acid  and  phosphates  is  essential  to  the  meta¬ 
morphosis  of  tissue,  it  is  chiefly  the  free  phosphoric  acid 
which  is  taken  up  by  the  alum,  and  thus  in  great  measure 
lost  to  the  system ;  and  we  learn  from  Erdmann’s  analysis 
of  the  ashes  of  wheat,  deducting  1*33  of  peroxide  of  iron,  and 
33*7  of  silica  or  sand  per  cent,  that  there  exists  in  100 
parts  (Liebig)  : 

Alkaline  phosphates  (PO^MO)  .  .  .  .  49’iS 

Earthy  ditto  (PO52MO)  .....  23-13 
Free  phosphoric  acid . 27-69 

Now  as  from  a  mean  of  seven  experiments  100  parts  of 
wheat  flour  contain  1-83  of  salts,  1  lb*K)f  flour  would  contain 
128  grs.  of  salts, '34- 3  grs.  only  would  be  free  phosphoric  acid. 
The  amount  of  phosphoric  acid  thus  converted  into  phosphate 
of  alumina  would  vary  according  to  the  amount  of  alum  used, 
and  this,  I  believe  (if  the  bread  be  made  with  musty  or  in¬ 
ferior  flours,  no  uncommon  event  in  large  towns),  would  far 
exceed  2  oz.  in  56  lbs. 

Moreover  the  so  said  solubility  of  phosphates  of  alumina 
in  organic  matters  of  digestion  (even  if  true  for  adults)  re¬ 
mains  to  be  proved  for  infants.  Certain  it  is  many  infants 
become  thin,  pale,  emaciated,  on  aluminised  bread,  while  they 
thrive  on  home-baked  bread  which  contains  no  alum.  Dr. 
Hassall  moreover  has  proved  that  nearly  all  the  London 
bakers’  bread  does  contain  alum.  Now  facts  are  stubborn 
things. 

Secondly,  the  appearance  of  an  atrophied  child  is  not  unlike 
that  of  an  opium  eater.  If  Common  Sense  has  ever  seen  a 
child  habitually  drugged  with  opium  by  an  unprincipled 
nurse,  he  will  have  found  the  resemblance  between  such  a 
child  and  one  poisoned  by  aluminised  bread  to  be  very  great. 
The  march  of  symptoms  differs,  but  the  result  upon  the' frame 
is  very  similar  in  both  cases.  So  far  it  is  true  alum  is  as 
sure  a  poison  as  opium,  if  long  persisted  in.  Both  hasten 
death  by  atrophe. 

What  I  stated  in  my  remarks  at  the  [Hanover  Square 
Rooms  was  that  “  chloride  of  potassium,  at  any  rate,  potash 
salts,”  were  essential  in  cell  growth.  tOn  the  latter  point  the 
latest  German  writers  agree.  That  the  potash  salt  is  the 
chloride  of  potassium  is  my  belief ;  but  I  do  not  wish  to 
anticipate  here  views  not  yet  complete,  but  which  I  hope 
ere  long  to  publish.  Whatever  takes  place  however  in  the 
vegetable  kingdom  in  regard  to  the  natural  substitution  of 
chlorides  of  potassium  and  sodium  certainly  does  not  as  in¬ 
variably  hold  good  in  the  animal  kingdom.  It  is  not  by 
accident  that  so  much  chloride  of  potassium  is  found  in 
muscle  and  its  juices,  and  so  little  of  chloride  of  sodium; 
and  so  much  of  the  latter  salt  and  so  little  of  the  former  in 
the  blood.  Again,  although  in  an  adult  it  may  be  reasonable 
to  admit  that  it  is  equally  advantageous  to  supply  a  potash 
salt  as  a  chloride, phosphate,  or  sulphate;  yet,  as  in  milk,  the 
food  par  excellence  for  a  babe,  potash  is  supplied  only  as  a 
chloride,  the  fact  implies  an  advantage  if  not  a  necessity 
for  this,  although  as  yet  we  may  not  be  able  to  explain  the 
reason. — I  am,  &c. 

C.  H.  F.  Routh,  M.D. 


Observations  upon  the  Phenomena  of  Heat  and  Sound ,  with 
reasons  for  supposing  them  identical  both  in  nature  and 
operation. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  commencing  any  physical  inquiry,  one  of  the  first 
things  to  be  noticed  is,  that  law  declared  by  Newton 
with  reference  to  the  adequate,  and  not  more  than  adequate, 
conception  of  cause  with  relation  to  effect.  We  should 
never  receive  into  our  idea  of  cause  anything  which  does 
not  appear  necessary  to  explain  the  effect  produced.  I 
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apprehend  that  this  precept  has  been  greatly  overlooked, 
and  that  the  phenomena  about  to  be  noticed  present  strik¬ 
ing  examples  of  this.  It  is  true  that  they  are  of  a  nature 
which  apparently  renders  their  investigation  most  difficult. 
Nevertheless,  I  think  that  the  want  of  success  which  has 
characterised  the  labours  of  others  who  have  studied  them, 
has  greatly  helped  to  make  the  interpretation  of  these  phe¬ 
nomena  appear  more  difficult  than  is  really  the  case.  I 
remark  that  our  knowledge  of  all  such  phenomena  has  been 
overrated.  Philosophers  assuming  connection  where  none 
can  be  proved  to  exist,  or  fancying  complication  of  effect, 
both  being  with  a  view  to  render  phenomena  explicable. 
As  regards  heat,  everyone  is  aware  that  the  term  expresses 
something,  our  conception  of  which  is  indefinite ;  that  is  of 
the  phenomenon  itself,  as  separated  from  our  sensation  of  it, 
or  its  effect.  If  we  suppose  that  heat  is  something  apart 
from  the  sensation  of  the  friction  of  some  substance,  I 
apprehend  that  we  go  farther  than  ascertained  and  univer¬ 
sally  acknowledged  facts  will  carry  us.  Let  us  see  what  is 
the  utmost  we  know  concerning  this  phenomenon.  It  is 
found  that  in  various  ways  we  become  acquainted  with  the 
sensation  termed  heat,  but  I  think  that  in  no  case  have  we 
evidence  of  the  presence  of  any  new  substance.  LTnder 
ordinary  circumstances  the  friction  of  the  atmosphere  ap¬ 
pears  to  me  sufficient  to  account  for  every  manifestation  of 
heat.  The  hypothesis  which  considers  heat  as  motion 
among  the  particles  of  bodies,  appears  to  me  capable  of  ex¬ 
plaining  the  change  of  water  into  steam  and  ice.  This 
action  may  cause  the  particles  of  water  mutually  to  repel 
each  other  in  the  case  of  steam,  which  friction,  growing 
dead,  may  cause  water  to  assume  that  condition  known  as 
ice.  The  production  of  heat  by  friction  appears  to  me  to 
afford  a  very  strong  argument  in  favour  of  this  hypothesis, 
especially  as  frictional  heat  has  been  produced  in  an  ex¬ 
hausted  receiver.  The  fact  of  heat  having  traversed  the 
Torricellian  vacuum  proves  that  the  friction  of  the  atmosphere 
does  not  cause  it,  but  I  submit  that  this  does  not  per  sc 
establish  the  existence  of  a  new  element.  I  think  that  the 
vibrations  of  some  element  which  cannot  be  disposed  of  in 
the  same  way  as  air  may  affect  the  enclosed  thermometer  ; 
and  that  it  is  as  probable  that  this  is  the  case  as  that  the 
so-called  heat  is  produced.  From  an  experiment  of  Sir  H. 
Davy,  it  appears  that  in  a  considerably  attenuated  atmo¬ 
sphere,  the  heat  caused  by  a  piece  of  platinum  wire,  charged 
with  voltaic  electricity,  was  three  times  as  great  as  it  was  in 
air  of  the  natural  density.  This  proves  that  the  atmosphere 
in  its  ordinary  state  is  unfavourable  to  its  production,  but  I 
do  not  think  that  it  renders  probable  the  hypothesis  of  a 
calorific  fluid.  The  attempts  to  discover  whether  the  appli¬ 
cation  of  heat  to  bodies  affects  their  weight,  being  of  a 
nature  very  liable  to  mistake,  and  contradictory  results  hav¬ 
ing  been  obtained,  it  is  perhaps  best  to  pass  over  this  con¬ 
sideration  ;  although,  if  satisfactorily  investigated,  the  con¬ 
clusion  found  must  evidently  be  “final.  The  experiment  of 
Berthollet  Avith  various  metals,  proving  that  their  latent  heat 
decreased  with  their  pressure,  seems  to  pro\re  the  l^pothesis 
of  motion  among  the  particles  of  bodies.  It  is  natural  to 
suppose  that  the  more  bodies  are  compressed,  the  less  motion 
will  there  be  among  their  particles  ;  and  consequently,  their 
friction  upon  the  atmosphere  or  any  substance  with  which 
they  may  come  in  contact  Avill  decrease ;  and  its  sensation, 
which  Ave  name  heat.  I  think,  then,  that  until  some  philo¬ 
sopher  shall  produce  a  solid  reason  for  supposing  the  crea¬ 
tion  of  heat,  more  probable  than  the  hypothesis  concerning 
the  friction  of  some"  elements,  more  ethereal  than  the 
most  attenuated  atmosphere,  and  existing  both  Avith  it  and 
where  this  does  not,  they  cannot  philosophically  assume  its 
presence. 

That  the  atmosphere,  along  with  eArery  other  body, 
conducts  sound,  every  one  admits,  although  there  may  be 
differences  as  to  the  conception  of  the  cause  of  this  sensation. 
Because  a  bell  will  not  sound  in  a  very  attenuated  atmo¬ 
sphere,  it  'is  concluded  that  air  is  necessary  for  the  trans¬ 
mission  of  sound ;  and  here  it  appears  to  me  that  we  have  an 
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example  of  the  error  of  complicating  effects,  although  it  is 
difficult  to  see  how  this  renders  the  phenomenon  more 
intelligible.  I  apprehend  that  it  has  never  been  demon¬ 
strated  that  the  friction  of  the  atmosphere  upon  the  ear  is 
not  that  whieh  we  term  sound ;  and  certainly  something 
should  be  adduced  in  opposition  to  this  most  natural  idea, 
before  it  is  assumed  that  something  is  created  whenever 
sound  is  heard.  A  bell  will  not  sound  in  a  very  attenuated 
atmosphere  because  its  friction  is  lost  upon  it :  the  medium 
is  too  subtle  to  convey  the  vibrations  in  the  form  of  undula¬ 
tions  to  the  receiver,  and  hence  the  external  atmosphere 
cannot  become  affected,  and  thereby  convey  to  the  ear  the 
friction  known  as  sound.  There  does  not  here  appear  to  me 
any  necessity  for  supposing  the  creation,  using  the  term  as 
before  in  a  generalised  sense,  of  anything, 'and  I  cannot  think 
of  any  phenomena  where  this  hypothesis  is  in  any  wise 
requisite.  If  the  bell  is  connected  with  a  rod  projecting 
through  the  top  of  the  receiver,  I  think  I  correctly  say  that 
its  sound  will  be  audible  to  an  ear  placed  close  to  the  rod. 
The  friction  may  pass  directly  from  the  rod,  or  affect  the 
atmosphere,  and  the  ear  at  a  little  distance. 

Thus  it  appears  to  me  that  heat  and  sound  are  identical 
in  nature.  The  consideration  of  sound  being  but  a  name  for 
a  sensation,  and  heat  the  undulations  of  some  subtle  medium, 
does  not  render  the  two  phenomena  diverse  in  nature.  The 
one  appears  to  me  to  depend  upon  our  ordinary  atmosphere 
and  other  media,  and  the  other  upon  the  undulations  of 
some  ethereal  element  which  cannot  at  present  be  fully 
proved  to  exist,  as  it  cannot  be  got  rid  of.  Upon  the  sup¬ 
position  with  respect  to  heat,  no  generation  is  required.  It 
cannot  be  said  that,  in  asuming  the  presence  of  an  ethereal 
substance,  I  take  a  great  licence,  inasmuch  as  this  hypo¬ 
thesis  involves  far  less  unsubstantial  particulars  than  that 
respecting  a  calorific  fluid ;  besides  which,  seeing  no  reasons 
for  considering  generation  with  respect  to  sound,  there  is 
from  analogy  an  evidence  against  supposing  it  productive  of 
the  sensation  of  heat ;  and  the  hypothesis  of  an  ether,  from 
the  analogous  one  respecting  the  immensity  of  space  being 
filled  with  it,  does  not  stand  destitute  of  high  probability. 
Thus  the  radical  nature  or  constitution  of  both  elements 
appears  the  same ;  and  friction  being  the  mode  of  effect  in 
both  cases,  as  indeed  force  always  produces  change,  these 
phenomena  are  similar  in  operation. — I  am,  See. 

J.  A.  Davies. 


Zinc  Ore  in  the  form  of  Oolite. 

To  the  Editor  of  the  Chemical  News.  ' 

Sib,  —  I  have  read  with  much  interest  the  notice  [in  a 
recent  number  of  the  Chemical  News  on  Zinc  Ore  in  the 
form  of  Oolite. 

The  occurrence  of  zinc  in  this  form  has  not,  I  believe, 
been  recorded  as  occurring  elsewhere  than  in  the  neigh¬ 
bourhood  of  Santander,  neither  do  I  recollect  any  other 
metal  except  iron,  as  “  pisolitic  ore,”  taking  this  form. 
Many  of  the  mines  near  Santander  produce  zinc  ores  of  pe¬ 
culiar  structure  and  composition.  I  was  favoured  about 
eight  months  since  with  a  small  series  of  specimens 
from  the  mines  of  the  Santander  Mining  Company,  and 
amongst  them  was  a  portion  of  a  large  stalactite  of  calamine, 
containing  a  large  proportion  of  ZnO.  The  structure  of 
this  stalactite  was  laminated  like  the  granules  mentioned  in 
your  notice  ;  the  lamina;  were  easily  separated  by  the  finger 
nail.  I  see  from  my  note  of  the  analysis  that  I  made,  there 
was  a  larger  , quantity' of  CaO.C02  than  in  the  granules  j 
of  which  your  Correspondent  made  an  analysis,  as  I  found  as  ! 
much  as  963  of  this  substance. 

The  other  ores  I  received  were  chiefly  hydrated  silicates,  j 
and,  unlike  many  of  the  German  or  Derbyshire  ores,  appeared 
devoid  of  all  traces  of  cadmium. 

Hoping  that  the  writer  of  the  notice  will  publish  any  fur¬ 
ther  researches  on  this  subject, — I  am,  &c. 

W.  H.  T.  Allen. 


Chemical  Nomenclature. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  been  somewhat  surprised  to  find,  from  the  cor¬ 
respondence  upon  this  subject,  that  the  terms  “  nitrate  of 
potassium ,”  “sulphate  of  barium,”  See.  are  received  with  so 
much  difficulty.  The  theory  upon  which  the  new  formulas 
are  based  is  not  by  any  means  a  recent  one,  it  having  been 
suggested  long  ago  by  the  sagacity  of  Davy.  Daniell  too, 
and  many  others,  considered  nitric  and  sulphuric  acids  as 
the  hydrides  of  salt-radicals,  calling  them  oxynitrion  and 
oxysulphion  respectively.  The  dictional  difficulty  may  be 
despatched  in  a  few  words.  “  Your‘  Weekly  Guest  ”  has 
proposed  “  nitratide  of  potassium  ”  as  a  suitable  term,  appa¬ 
rently  in  ignorance  of  the  fact  that  several  writers  have 
before  suggested  the  termination  anide  for  the  compounds  of 
all  acids  ending  in  ic :  this  certainly  has  the  advantage  of 
euphony  at  least,  whifeh  cannot  be  obtained  if  a  £  is  intro¬ 
duced,  but  by  either  of  these  methods  an  additional  syllable 
is  necessitated,  which  to  my  mind  would  be  a  disadvantage 
far  outweighing  other  considerations. 

By  retaining  the  old  terms,  “nitrate,”  “sulphate,”  & c.  and 
applying  them  to  the  metal  instead  of  to  the  oxide,  we  have  at 
once  a  concise  and  accurate  arrangement,  requiring  but  a 
slight  mental  effort  to  fall  into,  for  in  many  instances  the 
nomenclature  remains  quite  unchanged  upon  this  plan,  e.  g. 
as  in  “  nitrate  of  copper,”  “  sulphate  of  zinc,”  &c.  the  only 
alterations  required  being  in  those  salts  where  the  metallic 
oxide  has  a  distinctive  title  of  its  own.  A  trifling  objection 
may  perhaps  be  urged  against  the  binary  theory  when  the 
salts  of  alkaloids  are  considered,  as  sulphate  of  quinine  would 
have  to  be  written  (according  to  Laurent’s  version  of  its 
composition)  C38H24N20.S04,  and  I  am  not  aware  that 
C38H24N20  (or  perhaps  C40H24N2O)  has  as  yet  been  ob¬ 
tained. — I  am,  &c. 

Wentworth  L.  Scott. 


The  Cavendish  Society. 

To  the  Editor  of  the  Chemical  News. 

Sir, — As  you  were  so  good  as  to  insert  my  former  letter, 
may  I  ask  you  to  publish  the  financial  statement  which 
usually  accompanies  the  Report  of  the  Cavendish  Society.  I 
am  anxious  to  see  for  myself  how  far  this  bears  out  the 
council  in  their  resolution  to  publish  no  more  works  until 
Gtnelin’s  Chemistry  is  finished.  A  careful  examination  of 
these  statements  for  a  few  years  past  may  perhaps  enable  us 
to  understand  better  the  present  position  of  the  Society,  and 
how  it  was  brought  into  its  present  condition. — I  am,  &c. 

A  Subscriber  to  the  Cavendish  Society. 
Manchester,  March  13. 

[The  abstract  of  the  Report  we  published  was  kindly 
supplied  by  the  secretary.  The  entire  Report  and  the  balance 
will  no  doubt  be  printed  and  circulated  among  the  subscribers 
immediately. — Ed.] 


Chemical  Notices  from  Foreign  Sources. 

I.  mineral  chemistry. 

On  tlie  Colouration  of  tlie  Salta  of  Mang-smege. 

— M.  A.  A.  Gorgeu  has  communicated  to  the  Academy  of 
Sciences  the  results  of  some  investigations  into  the  consti¬ 
tution  of  the  white  and  rose  coloured  oxalates  of  manganese. 
He  has  found  that  they  differ  essentially  in  their  chemical 
composition.  The  rose-coloured  salt  may  be  represented  by 
the  formula  C203Mn0.3H0,  and  the  colourless  salt  by 
C203Mn02H0.  The  affinity  for  the  water  of  crystallisation 
is  not  the  same  in  both  salts.  The  white  salt  when  exposed 
to  the  air  undergoes  no  change,  but  the  rose-coloured  loses 
an  equivalent  of  water,  and  is  changed  into  a  white  salt 
|  C203Mn02H0.  In  a  vacuum  the  colourless  salt  does  not 
!  lose  weight,  while  the  rose  salt  parts  with  some  of  its  water, 

|  but  does  not  lose  its  colour  and  transparency.  When  dried 
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in  a  stove  about  950  C.  the  white  salt  remains  unaltered,  but 
the  red  parts  with  ^  of  its  water,  and  keeps  only  a  faint 
rose  tint.  The  author  believes  that  the  simultaneous  existence 
of  a  rose-coloured  and  white  oxalate  is  not  opposed  to  the 
hypothesis  which  attributes  a  characteristic  colouration  to 
the  salts  of  manganese,  since  the  absence  of  colour  in  the 
oxalate  with  2 HO  may  result  from  chemical  and  physical 
differences,  which  exist  between  it  and  the  rose-coloured  salt.1 

Preparation  of  Pure  Platinum  Black.  —  M.  C. 
Brunner  aine2  heats  in  a  capsule  dry  oxalate  of  iron  until  the 
oxalate  is  completely  changed  into  oxide,  which  is  reduced 
in  a  current  of  hydrogen.  The  reduced  iron  is  then  added 
by  degrees  to  a  dilute  and  slightly  acid  solution  of  chloride 
of  platinum,  until  the  liquid  becomes  colourless.  The  pre¬ 
cipitate  is  treated  repeatedly  with  boiling  concentrated  nitric 
acid  to  remove  all  traces  of  iron,  and  is  then  washed  with 
weak  potash  and  with  water.  The  black  powder  so  obtained, 
when  heated  on  platinum  foil,  suddenly  becomes  red  hot,  in¬ 
creases  in  volume,  and  is  changed  into  spongy  platinum. 
The  same  transformation  takes  place  when  it  is  moistened 
with  a  few  drops  of  alcohol. 

II.  ORGANIC  CHEMISTRY. 

Prate  of  Quinine. — A  physician  of  Bordeaux  who 
had  observed  that  obstinate  cases  of  intermittent  fever  which 
were  not  relieved  by  large  doses  of  the  sulphate  of  quinine 
quickly  recovered  when  the  patients  drank  some  of  their 
own  urine,  came  to  the  conclusion  that  urate  of  quinine  was 
a  valuable  medicinal  agent  —  an  idea  which,  according  to 
Dr.  Fleury 3,  experience  has  confirmed.  The  urate  is  formed 
by  combining  10  parts  of  rough  quinine  with  20  parts  of 
uric  acid.  The  quinine  is  placed  in  distilled  water  and 
boiled  for  10  minutes  ;  the  uric  acid  is  then  added  by  degrees 
and  the  ebullition  continued  for  an  hour,  during  which 
time  the  mixture  must  be  frequently  stirred,  and  fresh  quan¬ 
tities  of  distilled  water  added.  The  liquid  is  filtered  off  and 
the  marc  again  boiled  in  more  distilled  water  for  20  minutes 
longer,  and  then  filtered.  The  filtrates  are  united  and 
evaporated  to  dryness.  In  this  way  a  salt  is  obtained  of  a 
beautiful  yellow  colour,  sometimes  amorphous,  but  more 
frequently  crystallised  in  brilliant  spangles.  Urate  of  qui¬ 
nine  is  soluble  in  boiling  or  even  warm  distilled  water,  and 
slightly  so  in  cold  water.  It  is  said  that  smaller  doses  than 
are  given  of  the  sulphate  will  cure  intermittents,  and  that 
the  exhibition  of  it  is  not  followed  by  the  same  cerebral 
disturbance. 

Action  of  Tannin  on  Ether  and  Water. — M.  Lu- 

boldt 4  says  that  tannin  loses  more  or  less  water  when  heated 
on  a  bath  of  chloride  of  zinc  according  to  the  manner  in 
which  it  has  been  prepared.  When  obtained  by  the  method 
of  Pelouze,  it  loses  only  10  per  cent,  of  water,  but  when 
evaporated  from  an  aqueous  solution  it  loses  12-85  percent. 
Thus  dried  tannin  gives  up  to  absolute  ether  from  2  to  3  per 
cent,  of  fixed  principles  composed  of  a  mixture  of  tannin, 
gallic  acid,  ellagic  acids,  and  fatty  and  resinous  substances. 
These  relations  are  a  little  changed  when  water  intervenes. 
At  first  anhydrous  tannin  has  a  great  affinity  for  water, 
which  it  seizes  upon  and  then  dissolves  in  its  own  weight  of 
ether,  forming  a  syrupy  liquid  which  in  the  process  of 
Pelouze  constitutes  the  inferior  layer.  On  this  pure  ether 
has  no  action,  but  if  enough  water  be  added,  the  tannin 
forms  a  viscous  mass  with  the  two  liquids.  The  results 
varying  according  to  the  proportion  of  water  employed,  led  I 
the  author  to  believe  that  they  might  be  occasioned  by  the  ! 
property  which  ether  and  water  have  of  dissolving  one  in  1 
the  other.  He  found  in  fact  that  the  syrupy  liquid  only 
yielded  ^  its  weight  to  water  saturated  with  ether.  The 
three  layers  obtained  by  treating  tannin  with  ether  and 
water  according  to  the  author  are — 1,  the  lower,  ether  dis¬ 
solved  in  hydrate  of  tannic  acid ;  2,  the  second,  the  syrup 


1  Le  Monileur  Scientifique,  1  Mars  i860. 

2  Idem. 

3  Journ.  de  Pharm.  et  de  Chimie,  Fev.  1860. 

4  Journal  fur  Praktische  Chemie,  Bd.  Ixvii.  s.  337. 
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liquid  of  hydrate  of  tannic  acid,  dissolved  in  etherated  water ; 
and  3,  the  same  composition  containing  the  fatty  and 
resinous  matter. 

III.  CHEMICAL  ANALYSIS. 

JUfew  Process  for  tke  Decomposition  of  Silicates. 

When  silica  having  a  density  of  2-2  (see  Chemical  News, 
p.  1 18)  is  mixed  with  two  or  three  times  its  weight  of  fluo¬ 
ride  of  ammonium,  and  the  mixture  heated  in  a  platinum 
crucible,  the  silica  is  completely  volatilised  in  the  state  of 
fluoride.  This  does  not  take  place  so  easily  with  quartz 
and  sand.  Rose 5  points  out  that  the  fluoride  of  ammonium 
may  be  employed  for  the  decomposition  of  silicates.  It  is 
easily  made  by  ^saturating  hydro-fluoric  acid  with  ammonia. 
The  impure  acid,  which  generally  contains  some  fluoride  of 
silicon,  lead,  and  iron  will  answer  for  the  purpose.  A  small 
quantity  of  carbonate  and  hydrosulp liuret  of  ammonia  must 
be  added  to  the  solution,  which  after  a  time  is  decanted  and 
evaporated  in  a  platinum  crucible.  During  the  evaporation 
a  small  piece  of  carbonate  of  ammonia  must  be  added  from 
time  to  time.  When  the  mass  becomes  pasty  it  must  be 
stirred  with  a  spatula.  When  well  dried  the  salt  may  be 
kept  in  vessels  of  platinum,  silver,  or  gutta-percha. 

The  silicate  must  be  very  finely  pulverised,  and  mixed 
with  six  times  its  weight  of  the  fluoride,  and  little  water  is 
then  added  and  the  crucible  is  heated  at  first  gently,  and 
then  to  bright  redness,  at  which  it  must  be  maintained  as 
long  as  vapours  are  disengaged.  A  single  operation  will 
generally  complete  the  decomposition.  The  residue  is 
treated  with  sulphuric  acid,  and  the  excess  of  this  acid  is 
driven  off  evaporation.  When  the  sulphates  formed  are  not 
completely  dissolved  by  water  acidulated  with  hydrochloric 
acid,  the  insoluble  residue  must  be  treated  with  a  fresh  por¬ 
tion  of  the  fluoride.  The  temperature  should  not  be  raised 
too  high  during  the  operation,  for  in  that  case  if  the  silicate 
contain  alumina,  a  fluoride  of  aluminium  will  be  formed, 
difficult  to  decompose  by  sulphuric  acid. 

IV.  TECHNICAL  CHEMISTRY. 

Tke  Bleaching-  of  Paper.  —  M.  Didot 6  has  found 
that  by  passing  a  current  of  carbonic  acid  gas  through  the 
pulp  subjected  to  the  action  of  hypochlorite  of  lime,  the  time 
occupied  in  the  bleaching  is  reduced  one  half.  M.  Didot 
has  invented  an  ingenious  apparatus  by  means  of  which  he 
is  enabled  to  make  use  of  the  carbonic  acid  from  the 
chimney  freed  from  the  soot  and  other  matters  which 
accompany  it. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Estimation  of  Mixtures  of  Acids  or  Alkalies  in 
Solution.  —  Sir, — An  error  should  be  promptly  acknowledged 
when  pointed  out.  I  have  just  received  the  Chemical  News, 
No.  13,  and  feel  much  obliged  to  your  correspondent  who  lias 
there  pointed  out  —  what  I  through  inadvertence  neglected  to 
observe  —  that  in  the  method  which  I  proposed  in  No.  9  for 
estimating  mixtures  of  acids  and  alkalies,  the  equations  are  not 
really  distinct,  and  consequently  the  method  is  worthless.— E.  G. 


LABORATORY  MEMORANDA. 


Aew  and  Easy  Mode  for  Condensing-  Carkonic 
Acid  on  tlie  imall  Scale.  —  Take  a  piece  of  glass  tubing 
about  10  inches  long  and  ^  inch  in  diameter,  close  it  at  one  end 
before  the  blowpipe ;  then  heat  about  an  inch  of  it  in  the  middle 
of  its  length, so  as  to  bend  it  easily;  and  when  it  is  sufficiently 
heated,  with  the  one  hand  press  upwards  and  with  the  other 
downwards,  so  as  to  produce  parallel  lines  with  the  two  ends  of 
the  tube  at  the  distance  of  about  half  an  inch.  One  part  of  the 
tube  is  by  this  means  raised  above  the  other,  whilst  the  middle 


5  Poggendorff’s  Annalen  der  Physic  und  Chem.  Bd.  cviii.  s.  20. 

c  Le  Monileur  Scientifique,  1  Mars  i860. 
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forms  as  it  were  a  common  bent  neck  to  two  bottles.  This  done 
form  to  the  open  end  of  the  tube  a  good  rim  which  can  after¬ 
wards  be  used  for  fixing  a  good  cork,  previously  besmeared  with 
putty.  When  the  apparatus  is  made,  introduce  by  means  of  a 
tube  syringe  into  the  sealed  end  half  a  drachm  of  pure  concen¬ 
trated  sulphuric  acid,  taking  care  that  the  sides  of  the  upper  part 
of  the  tube  are  not  wetted  by  the  acid ;  this  done,  incline  the 
tube  so  as  to  keep  the  acid  in  the  lower  end  of  the  tube,  and  in¬ 
troduce  by  a  fine  spatula  2b  scruples  of  powdered  carbonate  of 
ammonia,  taking  great  care  not  to  shake  any  of  it  into  the  acid 
before  the  open  end  has  been  closed  by  the  cork  and  secured 
with  copper  wire  to  the  rim  of  the  tube.  As  soon  as  the  tube  is 
thus  securely  closed,  shake  the  whole  of  the  carbonate  of  ammo¬ 
nia  into  the  acid  and  press  the  tube  upon  a  bladder  filled  with  a 
freezing  mixture,  so  as  almost  to  bury  it  in  tine  bladder.  The 
whole  may  then  be  covered  with  a  glass  bell  to  prevent  the 
action  of  the  surrounding  atmosphere.  In  placing  the  tube  upon 
the  freezing  bladder  care  must  be  taken  to  incline  the  upper  part 
of  the  tube  so  that  the  condensed  carbonic  acid  can  collect  in  the 
upper  portion  of  the  bent  neck.  By  this  manipulation  a  small 
quantity  of  condensed  carbonic  acid  can  be  prepared  in  ten 
minutes,  and  if  the  glass  tubing  chosen  for  the  apparatus  be 
sufficiently  strong  it  may  be  washed  out  and  used  again  and 
again. — Edward  11.  H.  Unger,  Fh.D. 


MISCELLANEOUS. 


C©al-©iS  iwaimfacttaire  isa  America. — An  approxima¬ 
tive  estimate  of  the  quantity  of  illuminating  coal-oil  manufactured 
daily  in  the  United  States,  during  the  month  ending  December 
31,  1859,  exhibits  the  following  figures  :  — 


Name  or  place  of  works . 
Downer,  Boston,  Mass. 
Glendon,  Boston,  Mass. 

East  Cambridge,  Mass. 

Page  &  Co.  Mass.  . 

Suffolk,  Mass.  . 

Portland,  Maine 
New  Bedford  . 

Hartford,  Conn. 

Kerosene,  New  York 
Columbia,  New  York 
Carbon,  New  York  . 

N.  Y.  C.  O.  Co.  New  York 
Empire  State,  New  York 
Several  others  in  New  York 
Philadelphia,  Pa.  . 
Pittsburgh  (four  firms) 
Great  Western,  Ohio 
Newark  Region,  Ohio 
Wheeling,  Va. 

Total 


gals. 

1.500 
1,000 

8oo 

600 

500 

500 

300 

200 

2.500 
800 


Name  or  place  of  ivories. 
K.  C.  C.  M.  Si  O.  M.  Co 
Kanawha,  Va.  . 

G.  R.  C.  &  O.  Co.  Kanawha 

Va . 

Greer,  Kanawha,  Va.  . 

Staunton,  Kanawha,  Va. 
Atlantic,  Kanawha,  Va. 
Maysville  Co.  Ky.  . 

Union  Co.  Ky. 

Ashland,  Ky.  . 

Covington,  Ky.  .  . 

Breckinridge,  Ky.  .  , 

Newport,  Ky,  .  .  . 

Eureka,  Cincinnati,  Ohio 
Rosecrans  &  Co.  Cincinnati 
Phoenix,  Cincinnati 
St.  Louis,  Mo. 

Otherwise 


.  300 

.  400 

.  200 

.  500 

500 
.  2,000 
.  500 

.  2,500 
.  200 

number  of  gallons  daily 


gals. 

300 

300 

200 


400 

600 


250 

300 

600 

300 

200 

200 

3,500 


22,750 


We  will  not  assert  that  the  estimate  is  quite  correct  —  some 
establishments  are  probably  over,  others  underrated  ;  yet  we 
believe  that  the  sum  total  is  a  pretty  close  approximation  to  the 
actual  quantity  of  burning  coal-oils  now  made  daily  in  this 
country.  The  produce  of  the  oil-springs  has  been  omitted,  as  a 
reliable  statement  about  their  produce  could  not  be  procured. 
We  will  now  draw  a  few  general  conclusions.  It  is  presumed 
there  have  been  sold  by  the  several  manufacturers  of  coal-oil 
lamps  and  burners  from  250,000  to  300,000  dozen  burners  and 
lamps,  of  which  about  150,000  dozen  are  in  use,  the  balance 
being  in  the  hands  of  dealers.  A  coal-oil  lamp  will  consume 
about  4  gallons  of  oil  during  the  year.  The  amount  of  oil  burned 
by  the  above  1,800,000  lamps  is  consequently  7,200,000  gallons 
per  year,  or  about  20,000  gallons  every  day.  This  shows  that 
the  amount  of  oil  manufactured  is  in  advance  of  that  consumed. 

In  order  to  make  22,750  gallons  of  burning  oil  it  will  require 
75,000  gallons  of  crude  coal-oil,  to  make  which  requires  60,000 
bushels  of  cannel-coal. 

It  will  cost,  to  build  crude-oil  and  refining  works,  to  make  the 
named  quantity  of  oil  each  day,  3,000,000  dollars ;  but  the  actual 
outlay  for  the  oil-works  at  present  at  work,  does  not  fall  short  of 
8,000,000  dollars. 

The  value  of  chemicals  used  in  the  purification  of  coal-oil  will 
amount  to  over  2000  dollars  per  day. 

The  number  of  barrels  used  to  hold  coal-oil  will  be  between 
500  and  600,  representing  the  value  of  1000  dollars,  and  the  labour 
of  400  men. 

The  value  of  the  burning  coal -oil  itself  will  amount  to  over 
16,000  dollars  per  dajq  or  more  than  5,000,000  a  year. 

All  of  this  does  not  include  heavy  oil  and  paraffin,  the  sale  of 
which  is  limited  and  uncertain. 

The  number  of  workmen  employed  in  the  several  coal-oil 


works  in  this  country  will  reach  2000 ;  that  of  miners  engaged  in 
mining  cannel  700  or  more.  Besides  this,  there  are  a  large  force 
of  men  employed  in  making  lamps,  burners,  wicks,  chemicals,  &c. 

If  we  take  into  mind  that  two  years  ago  there  were  only  two 
or  three  oil-works  in  this  country,  the  above  statements  form  a 
strong  illustration  of  the  impetuous  energy  with  which  the  Ame¬ 
rican  mind  takes  up  any  branch  of  industry  that  promises  to  pay 
well.  As  far  as  coal  oil  is  concerned,  the  rapidity  with  Avhicii 
the  manufacture  of  this  beautiful  illuminator  has  been  propagated 
amounts  (like  the  cultivation  of  the  morus  multicaulis ,  some  years 
ago)  to  a  mania. — Scientific  American. 

Claarg-e  of  a  ns! a ug-lit  er  against  a  l®rug-gist. — 

John  Reeve  a  very  respectable  young  man,  surrendered  to  take 
his  trial  for  the  manslaughter  of  Thomas  Benjamin  Cole.  The 
prisoner  carried  on  the  business  of  a  chemist  at  Canterbury, 
and  his  brother,  a  youth  of  seventeen,  acted  as  his  assistant. 
The  deceased  was  a  young  man,  a  tailor,  at  Canterbury,  and  on 
the  19th  of  December  he  complained  of  a  sick  headache,  and 
went  to  the  prisoner’s  shop  and  obtained  a  draught  and  some 
pills.  On  the  following  day  he  sent  his  sister  to  the  prisoner’s 
shop  for  some  more  medicine,  and  he  handed  her  a  phial  which 
was  supposed  to  contain  the  ordinary  black  draught,  and  told  her 
that  her  brother  was  to  take  it  with  the  pills.  The  deceased  took 
the  draught  as  directed,  and  very  shortly  afterwards  he  became 
very  ill,  and  a  medical  gentleman  named  Andrews  was  sent  for, 
who  from  the  symptoms  he  exhibited  formed  an  opinion  that  he 
was  suffering  from  epilepsy,  and  he  prescribed  some  remedies 
which  had  no  effect,  and  the  deceased  died  a  few  hours  after¬ 
wards.  A  coroner’s  inquest  was  held  upon  the  body,  when  the 
jury,  upon  the  evidence  before  them,  returned  a  verdict  of  “  Na¬ 
tural  Death.”  The  result  of  further  inquiries  that  were  made, 
however,  left  very  little  doubt  that  a  quantity  of  opium  had  been 
by  mistake  administered  in  the  draught  taken  by  the  deceased. 
There  was,  however,  no  evidence  to  show  by  whose  hand  the 
draught  was  made  up,  and  according  to  the  medical  testimony 
the  symptoms  exhibited  by  the  deceased  were  more  in  conformity 
with  the  supposition  that  the  death  arose  from  epilepsy  than  from 
a  narcotic  poison.  The  learned  J  udge  having  summed  up,  the 
jury,  after  a  short  deliberation,  returned  a  verdict  of  Not  Guilty. 

Poisoning-  ley  Oil  of  Vitriol. —  A  man  aged  54  was  ad¬ 
mitted  into  the  London  Hospital  on  March  3,  having  swalloAved 
about  tAvo  ounces  of  strong  oil  of  vitriol.  His  tongue  and  lips 
Avere  AAdiitened  and  excoriated,  and  he  suffered  excruciating  pain 
referred  to  region  of  the  stomach.  Chalk  and  milk  Avrere  freely 
administered,  but  he  died  about  six  hours  after  taking  the  poison. 
The  act  Avas  suicidal.  This  made  the  seArenth  case  of  poisoning 
by  one  of  the  strong  mineral  acids,  admitted  into  the  London 
Hospital  Avithin  the  last  feAv  months. 

The  A ilnUeration  of  3F©©«!  or  SBriiili  Bill.  —  On 
Wednesday  afternoon  the  House  went  into  committee  on  the 
Adulteration  of  Food  or  Drink  Bill,  commencing  at  clause  4, 
which  Avas  agreed  to,  as  Avere  also  clauses  5  to  10.  Mr.  Iyer 
moAred  that  clause  n,  limiting  the  operation  of  the  bill  to  Eng¬ 
land,  should  be  struck  out.  On  a  division,  the  motion  Avas 
negatived  by  101  to  88;  majority,  13.  So  the  clause  was  re¬ 
tained.  A  division  Avas  taken  on  clause  2,  the  consideration  of 
which  had  been  postponed,  and  which  Avas  adopted  by  123  to  16 ; 
majority,  107. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

W.  M  (Manchester) — We  have  not  yet  been  able  to  meet  with  the 
information  you  need.  Thanks  for  the  offer. 

J.  Gordon _ See  Gmelin’s  Chemistry ,  vol.  i.  p.  286;  vol.  ii.  p.  91 ;  and 

p.  179  of  the  present  number. 

Tyro _ Garancine  or  madder-red  is  made  by  treating  ground  madder 

root  by  oil  of  vitriol.  It  is  used  for  dyeing. 

W.  J.  J. — A  solution  of  alum  will  give  a  white  precipitate7 with  chloride 
of  barium  and  with  ammonia.  The  latter  is  soluble  in  caustic  potash. 

R.  A.  C _ The  most  effective  poison  to  use  is  strychnine.  You  had 

better  let  a  chemist  prepare  it  for  you. 

W.  Proctor. — We  have  a  letter  for  this  correspondent.  Where  shall  it 
be  sent  ? 

Bevies  received _ Cyclopcedia  of  the  Physical  Sciences,  by  J.  P.  Niccll, 

LL.D.  London  and  Glasgow:  R. Griffin &Co.  The  Comparative  Properties 
of  Human  and  Animal  Milk,  by  M.  A.  Baines.  London:  Churchill. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor  ; 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office  ;  12  and  13  Red  Lion  Court,  Fleet  Street,  London.  E,  C, 
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On  a  Simple  and  Expeditious  Method  of  Estimating 

Phosphoric  Acid  and  its  Compounds,  by  E.  W.  Davy 

M.B.  MM.I.A,  Professor  of  Agriculture,  Agricultural 

Chemistry,  to  the  Eoycd  Dublin  Society} 

The  want  of  a  simple  and  expeditious  method  of  esti¬ 
mating  phosphoric  acid  and  its  compounds,  has  long  been 
felt,  most  of  the  means  devised  being  tedious  and  compli¬ 
cated.  After  much  investigation,  the  author  has  devised 
a  method  founded  on  the  fact  that  phosphoric  acid  pos¬ 
sesses  a  great  attraction  for  peroxide  of  iron.  When  a 
persalt  of  iron  is  added  to  a  solution  containing  phos¬ 
phoric  acid  an  insoluble  phosphate  is  produced.  This  fact 
lias  long  been  known,  and  different  methods  founded  on 
it  have  been  devised  by  Berthier,  Kobell,  Raewsky  and 
others,  for  the  estimation  of  phosphoric  acid  and  its  com¬ 
pounds.  But  as  each  of  those  methods  requires  a  con¬ 
siderable  time  for  the  collecting,  washing,  drying,  ig¬ 
niting,  and  weighing  of  the  precipitated  phosphate  of 
iron,  the  author  proposes  to  dispense  altogether  with 
those  operations  by  simply  adding  a  solution  of  iron 
of  known  strength  to  the  phosphate,  and  ascertaining 
the  point  when  enough  has  been  added  to  combine  with 
all  the  phosphoric  acid  present. 

The  standard  iron  solution  is  made  by  dissolving  clean 
pianoforte  wire  in  pure  hydrochloric  acid,  and  sufficient 
nitric  acid  is  added  to  convert  the  proto-  into  per-  chloride 
of  iron.  Any  free  hydrocloric  acid  is  then  carefully  neu¬ 
tralised  with  caustic  ammonia,  which  is  added  until  a  little 
peroxide  remains  undissolved  on  shaking*  the  mixture. 
Acetic  acid  is  now  added  to  dissolve  the  precipitated 
oxide,  and  when  the  solution  is  effected  the  mixture  is 
largely  diluted  with  distilled  water  and  graduated  in  the 
ordinary  way,  so  that  the  amount  of  iron  in  a  given 
quantity  may  be  known. 

This  solution  may  be  kept  a  considerable  time  without 
undergoing  change,  and  is  therefore  preferable  to  the 
acetate  and  other  salts  of  iron  which  have  hitherto  been 
employed. 

The  next  step  is  to  prepare  the  phosphate.  If  inso¬ 
luble  (as  is  generally  the  case)  it  is  dissolved  in  an  acid. 
Ammonia  is  added  until  the  solution  is  decidedly  alka¬ 
line,  but  not  in  large  excess,  and  then  enough  acetic 
acid  to  completely  redissolve  the  precipitated  phosphate, 
and  leave  a  slight  excess.  The  standard  solution  of  iron 
is  then  carefully  added  from  Mohr’s  alkalimeter,  or  any 
other  convenient  form  of  volumetric  apparatus,  till  the 
iron  begins  to  be  in  slight  excess,  which  is  ascertained 
by  taking  a  drop  of  the  mixture  (after  it  has  remained  a 
few  minutes  with  occasional  stirring)  on  a  glass  rod,  and 
touching  with  it  a  piece  of  thick  filtering  paper,  placed 
over  another  piece  of  paper  which  has  been  soaked  in  a 
solution  of  gallic  acid  and  dried.  The  insoluble  phos¬ 
phate  of  iron  is  retained  on  the  filtering  paper  and  the 

1  Abridged  from  the  L,  E.  and  D.  Phil,  Mag, 


solution  which  passes  down  to  the  lower  shows  at  once 
by  the  purple  stain  when  sufficient  iron  has  been 
added  and  a  minute  excess  exists  in  the  mixture.  If 
this  excess  is  very  minute,  the  stain  will  become  more 
visible  when  the  gallic  acid  paper  is  dried.  The  results 
should  be  controlled  by  repeating  this  experiment  a 
second  and  third  time,  having  the  phosphate  dissolved 
in  a  given  quantity  of  solution,  and  taking  a  certain 
amount  of  it  for  each  determination. 

The  author’s  experiments  have  clearly  shown  him  that 
under  the  conditions  in  which  the  iron  and  phosphoric 
acid  are  placed,  a  compound  having  the  uniform  compo¬ 
sition  (Fe303.P05)  is  produced,  and  therefore  the 
objections  hitherto  made  to  the  volumetric  method 
of  estimating  phosphoric  acid  are  obviated.  Ex¬ 
periments  made  with  pyrophosphate  of  magnesia,  tri- 
basic  phosphate  of  lime,  and  anhydrous  pyrophosphate 
of  soda,  all  gave  results  agreeing  closely  with  the  cal¬ 
culated  composition,  as  will  be  seen  by  the  following- 
table  : 


Amount  of  iron  required  to  combine  with  the  PO 
tained  in  one  grain  of 

By  calculation, 
parts  of  a  grain, 

'5000  . 


con- 


Pyrophosphate 

Magnesia 


of 


f  o-soc 
I  j> 


l 


99 


99 

99 


Tribasic  phosphate 
of  lime  . 


99 

°‘35s9 


99 

0-3600. 


>> 

>> 


Anhydrous  pyro-  f 
phosphate  of  ■< 

soda 


1 


99 

99 

99 


By  experiment. 
1st  experiment  0-5000. 
2nd 
3rd 
4th 

1  st  experiment 
2nd 
3rd 

4th  „ 

1  st  experiment 
2nd 
3rd 
4th 


99 

99 

99 


99 

99 


99 


99 

99 

99 


99 

99 

0*420  o. 

99 

99 

99 


In  all  cases,  however,  bibasic  salts  must  be  converted 
into  tribasic  before  the  addition  of  the  iron  solution, 
which  may  be  done  by  heating  them  with  a  little  hydro¬ 
chloric  acid ;  and  then  the  solution  must  be  allowed  to 
cool  before  the  estimation  is  made,  as  heat  alters  the 
conditions  and  gives  rise  to  a  different  compound  of  iron 
and  phosphoric  acid. 

The  method  appears  particularly  useful  for  estimating 
the  quantity  of  soluble  and  insoluble  phosphates  in 
superphosphate  of  lime  as  well  as  other  manures,  in  the 
ashes  of  plants,  and  in  all  cases  in  which  an  expeditious 
determination  of  the  phosphates  is  required. 


Solubility  of  Mercury  Precipitates  in  Alkaline  Salts ,  by 
J.  Attfield,  Demonstrator  of  Chemistry  at  St.  Bar¬ 
tholomew's  Hospital. 

The  precipitates  that  are  obtained  on  adding  an  alkali 
to  the  solution  of  a  mercuric  or  a  mercurous  salt,  are 
described  in  the  ordinary  text-books  as  being  insoluble 
in  an  excess  of  the  reagent.  Practically,  however,  this 
is  far  from  being  the  fact;  the  acid  with  which  the 
mercury  was  combined  forming  an  alkaline  salt  in  which 
in  nearly  all  cases  the  mercury  precipitate  is  more  or  less 
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soluble.  Solution  of  tbe  precipitate  of  course  takes  place 
more  readily  if  the  mercury  solution  contains  free  acid, 
or  if  another  salt  be  present,  the  base  of  which  is  soluble 
in  free  alkali ;  a  larger  quantity  of  alkaline  salt  being  in 
either  case  formed. 

If,  for  example,  to  a  tolerably  strong  solution  of  mer¬ 
curic  nitrate  there  be  added  a  little  nitric  acid,  or  such 
a  salt  as  nitrate  of  copper,  and  then  solution  of  ammonia, 
no  precipitate  is  obtained,  or  one  which  rapidly  dissolves 
on  adding  excess  of  the  ammonia.  Indeed  if  the  pre¬ 
cipitate  first  formed  be  collected  and  washed,  and  then 
simply  digested  in  solution  of  ammonia,  it  will  be  found 
to  be  soluble  ;  a  result  one  would  scarcely  have  expected 
after  reading  the  following  in  Gmelin’s  Chemistry  (Car. 
Soc.  Trans.')  vol.  vi.  p.  14:  “Caustic  ammonia  and  car¬ 
bonate  of  ammonia  form  white  precipitates  with  mer¬ 
curic  salts.  This  precipitate  usually  contains  a  compound 
of  amide  of  mercury  with  undecomposed  mercuric  salt, 
and  is  insoluble  in  excess  of  ammonia.”  At  p.  94,  however, 
of  the  same  volume,  is  found  an  apparent  explanation  of 
the  matter.  It  seems  that  under  the  circumstances  — 
circumstances  that  in  class-teaching  are  not  uncommon — 
a  compound  is  formed  containing  one  equivalent  of  mer¬ 
curic  amide  with  five  equivalents  of  mercuric  nitrate,  and 
that  this  particular  compound  is  soluble  in  excess  of 
ammonia. 

Briefly ;  it  will  be  found  on  experiment  that  these 
mercuric-amido  precipitates  are  all  more  or  less  soluble 
in  solutions  containing  much  nitrate,  sulphate,  chloride, 
or  some  other  salts  of  ammonium.  Mercuric  arseniate  and 
phosphate  are  similarly  affected. 

Salts  of  the  fixed  alkalies  interfere  with  the  formation 
of  mercuric  precipitates;  but  to  a  very  much  smaller 
extent  than  annnoniacal  salts.  A  trace  of  mercuric  oxide 
dissolves  in  large  excess  of  strong  caustic  potash  or  soda, 
but  a  notable  quantity  dissolves  in  strong  solutions  of  the 
salts  of  those  bases.  Mercuric  iodide  is  sparingly  soluble 
in  water;  the  solubility  is  however  considerably  in¬ 
creased  by  the  presence  of  alkaline  salts. 

Mercurous  precipitates  are  all  as  soluble  in  ammoniacal 
salts  as  mercuric  precipitates ;  and  moreover  are  as  solu¬ 
ble  in  the  salts  of  the  fixed  alkalies  as  they  are  in  those 
of  ammonia.  In  most  of  these  cases  a  decomposition  of 
the  mercurous  compound  occurs,  mercuric  salt  being 
dissolved  and  metallic  mercury  left  insoluble.  Ordinary 
commercial  calomel  when  agitated  with  a  saturated  so¬ 
lution  of  chloride  of  ammonium  is  largely  dissolved,  a 
small  quantity  only  of  metallic  mercury  remaining  in¬ 
soluble.  "Wittstein  is  quoted  (op.  cit.  p.  56)  as  having 
found  that  “  calomel  is  soluble  for  the  most  part  in  sul¬ 
phate  of  ammonia,  but  very  sparingly  in  the  nitrate  and 
succinate.” 

Mr.  Spiller  (Qu.  Journ.  Chem,  Soc.  vol.  vi.  p.  1 1 5)  has 
remarked  that  alkaline  citrates  interfere  with  the  pre¬ 
cipitation  of  mercury. 

No  doubt  the  salts  of  the  alkaline  earths  retard  the 
formation  of  mercury  precipitates.  At  p.  12  of  the 
volume  of  Gmelin’s  Handbook ,  already  referred  to,  it  is 
stated  that  u  chloride  of  magnesium  and  chloride  of 
calcium  when  boiled  in  the  state  of  concentrated  solu¬ 
tion  with  mercuric  oxide  give  up  to  it  a  portion  of  their 
acid.”  In  the  Pharm.  Jour,  also  (2nd  series,  vol.  i.  p. 
194)  Mr.  Rogers  notices  that  when  calomel  is  agitated 
with  lime  water,  mercury  is  taken  up  by  the  liquid. 

In  conclusion,  it  may  be  remarked  that  the  above 
sources  of  loss  in  the  preparation,  detection  or  estimation 
of  mercury  compounds  may  be  avoided  to  a  considerable 
extent  by  using  dilute  solutions  and  by  allowing  the 
mixtures  to  stand  for  some  time. 


TECHNICAL  CHEMISTRY. 


Arsenical  Paperhangings. 

Much  has  already  been  written  on  this  subject,  never¬ 
theless,  it  may  be  acceptable  to  some  of  your  readers,  to 
possess  a  short  summary,  by  one  practically  acquainted 
with  the  various  different  kinds  of  papers  of  that 
description. 

The  arsenical  green  or  arsenite  of  copper  is  a  highly 
poisonous  compound  of  arsenious  acid  and  oxide  of 
copper,  with  sometimes  a  portion  of  acetate  of  copper, 
and  is  commercially  known  as  Scheele’s  or  Schweinfurtli 
green.  It  is  an  insoluble  precipitate  obtained  by  boiling 
solutions  of  arsenious  acid  or  arsenites  of  potash  or  soda, 
with  sulphate  or  acetate  of  copper.  The  washed  preci¬ 
pitate  is  dried  at  a  temperature  of  212°F.,  a  temperature 
unable  to  decompose  or  volatilise  any  of  the  arsenious 
acid  of  the  compound.  This  dry  insoluble  precipitate  is 
levigated  with  a  glutinous  vehicle  such  as  gum,  dextrine, 
&c.  to  render  it  applicable  for  printing ;  additions  of 
chalk  or  other  coloured  media  give  the  different  shades 
of  green.  These  colours  when  painted  or  printed  on 
paper  constitute  the  green  arsenical  papers  in  question, 
which  for  convenience  sake  we  may  divide  into  two 
classes,  unsized  and  sized ;  as  however  flock-papers 
have  become  of  considerable  importance,  it  will  be  ne¬ 
cessary  to  say  a  few  words  about  their  manufacture 
as  well.  Flock  papers  are  covered  with  a  thick  uniform 
layer  of  variously  coloured  woollen  fibres,  which  consti¬ 
tute  the  flock,  and  owe,  like  similar  woollen  mate¬ 
rials,  their  colour  to  a  process  of  dyeing,  for  which 
purpose  a  soluble  colour  and  no  insoluble  precipitate  is 
necessary.  The  green  of  the  flock  is  perfectly  harmless 
and  free  from  arsenic ;  its  manufacture  is  almost  solely 
carried  on  in  France,  where,  in  all  probability,  an  in¬ 
digenous  vegetable  dye  (grains  (Vavignon  or  French 
berries)  enables  the  manufacturer  to  maintain  this 
monopoly  in  preference  to  other  countries. 

Papers  which  contain  this  green  flock  over  the  whole 
surface  may  therefore  be  considered  free  from  arsenical 
compounds.  When  this,  however,  this  is  only  partly  done 
and  the  paper  intermixed  with  other  colours  and  drawings, 
these  latter  have  to  be  separately  examined  and  placed 
in  either  of  the  two  before-mentioned  classes. 

By  unsized  papers  we  mean  such  whose  colours  after 
being  printed  are  simply  allowed  to  dry  without  under¬ 
going  any  further  process  or  treatment;  sized  papers 
however,  have  in  addition  to  this  an  extra  coat  of  size  or 
varnish  over  their  colours,  which  protect  them  from 
easily  rubbing  off. 

Since  the  theory  of  the  spontaneous  evaporation  or 
volatilisation  of  the  arsenic  in  the  paint  gave  way 
to  the  more  palpable  mechanical  agency  of  servants’ 
brooms  and  dusters,  we  required  neither  aspirators  nor 
microscopes  to  seek  for  its  presence ;  arsenical  dust  can 
be  collected  by  the  ounce,  and  sheets  of  copper  gauze 
and  foil  well  covered  with  it.  With  the  loss  of  this 
theory,  the  arsenic  question  assumes  a  more  tangible 
and  practical  character,  and  enables  us  to  find  remedies 
or  protection  against  their  evil  consequences.  It  is 
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evident  that  paints  of  a  powdery  and  friable  character, 
when  thick  and  loosely  laid  on  paper,  will  soon,  by 
touch  or  rougher  treatment,  become  detached  and  be 
mixed  with  the  atmosphere,  and  should  such  an  unsized 
paper  still  contain  any  flock,  especially  on  a  green 
coloured  ground,  the  danger  will  naturally  be  increased. 
The  simple  arsenite  of  copper  is  a  comparatively  heavy 
substance,  which  when  once  loosened  would  soon  fall  to 
the  groimd,  and  subsequently  be  removed;  the  light 
floculent  woollen  material  however  will  float  in  the 
air  for  some  time,  and  when  mixed  with  particles  of  ar¬ 
senical  paint  will  bring  this  dangerous  body  in  continual 
contact  with  those  whose  more  refined  senses  are  keenly 
perceptive  of  its  pernicious  effect.  But  besides  this  really 
dangerous  property,  these  flock  papers  are  of  a  thick, 
spongy  consistence,  and  require  when  fastened  to  the 
walls  a  considerable  amount  of  paste  and  moisture, 
which  for  some  time  afterwards  will  give  a  room 
a  disagreeable  moist  atmosphere,  very  liable  to  cause 
headache,  a  circumstance  which  naturally  has  led  to 
the  suspicion  that  the  danger  lay  principally  in  the 
flock  and  not  in  the  more  hidden,  but  nevertheless, 
solely  dangerous  ingredient. 

It  would  be  therefore  unwise  to  advocate  an  indis¬ 
criminate  use  of  these  green  papers,  but  it  is  equally 
uncalled  for  to  look  at  every  green  colour  on  our  walls 
with  fear  or  suspicion.  Many  may  have  suffered  from 
living  in  rooms  decorated  with  incomplete  and  in¬ 
ferior  arsenical  papers,  but  it  is  equally  certain  that  still 
more  have  and  still  enjoy  the  best  of  health  in  rooms 
decorated  with  green  papers  of  a  better  and  more  careful 
manufacture.  A  green  arsenical  colour  well  prepared  with 
a  sufficient  amount  of  gummy  matter,  and  not  too  thickly 
laid  on  the  paper,  and  well  sized  over,  so  that  a  reason¬ 
able  amount  of  friction  with  cloth  or  hand  is  unable  to 
remove  any  colour,  is  a  perfectly  harmless  ornament, 
which  may  be  selected  without  fear.  Should  it  contain 
any  flock,  it  would  be  satisfactory  to  know  that  this 
flock  is  not  fixed  on  a  green  arsenical  ground,  as  an  ele¬ 
vated  rough  surface  is  more  liable  to  be  detached  than 
the  plain  smooth  ground,  and  when  loosened  it  would  in 
all  probability  carry  some  of  the  green  colour  underneath 
with  it.  Lastly,  in  examining  green  papers  for  arsenic, 
we  know  with  what  diffidence  hydrochloric  acid  and 
metallic  copper  tests  must  be  confided,  and  how  sus¬ 
picious  the  bright  yellow'  precipitate  looks  which  IIS  pro¬ 
duces  in  our  acid  liquor ;  neither  is  the'  presence  of 
copper  alone  a  sufficiently  satisfactory  evidence  for  ar¬ 
senic  in  any  green  pigment.  A  more  simple  and  safer 
mode  of  testing  these  papers  consists  in  scraping  a  fewT 
grains  of  the  suspected  green  colour  off,  introducing  it 
into  a  dry  test  tube  by  means  of  a  slip  of  paper,  so  as  to 
keep  the  sides  of  the  test  glass  clear.  By  closing  its 
aperture  and  gently  heating  it  in  the  gas  flame  the 
green  powder  soon  becomes  carbonised,  and  if  arsenic  is 
present  this  sublimes  as  arsenious  acid  perfectly  distinct 
and  visible  above  the  residue.  When  cold  the  carbonised 
residue  is  removed,  the  test  tube  filled  to  about  a  quarter 
with  distilled  water,  a  drop  or  two  of  liquor  potassa 
added,  and  the  mixture  boiled.  This  solution  is  re¬ 
spectively  tested  wflth  ammonio-nitrate  of  silver,  or  am- 
monio-sulphate  of  copper,  when  the  characteristic  yellowr 
and  green  precipitates  wall  further  point  to  the  nature  of 
the  directly  obtained  arsenical  sublimate.  It  is  evident 
that  in  the  above  process  the  arsenic  can  only  be  derived 
from  the  green  colour  of  the  paper,  wdiose  shade  and 
amount  of  green  will  in  most  cases  give  us  a  sufficient 
estimate  of  the  arsenic  tliev  contain. — J.  S. 
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Purification  of  Castor  Oil. 

It  is  well  known  that  castor  oil  on  being  kept  a  long  time 
undergoes  some  changes.  It  gets  thick  and  becomes 
rancid,  at  the  same  time  acquiring  an  acid  taste,  which 
remains  in  the  throat  some  time  after  the  oil  has  been 
swallowed.  M.  Parvesi,  of  Turin,  has  found  an  easy 
means  of  purifying  this  rancid  oil.  He  mixes  1000 
parts  of  the  oil  with  2  5  of  animal  charcoal,  and  1  o  of 
calcined  magnesia,  and  leaves  them  together  for  three  days 
at  a  temperature  of  68°  to  78°  F.,  often  stirring  or  shak¬ 
ing  the  mixture.  The  oil  is  then  filtered  off,  and  is  found 
to  be  limpid,  colourless,  odourless,  without  taste,  and 
easily  soluble  in  alcohol.  It  congeals  too  at  a  lowrer 
temperature  than  before,  and  is  in  that  respect  superior 
to  the  ordinary  oil. 


Preparation  of  Mercurial  Ointment. 

M.  Delartte  1  in  an  article  on  The  Influence  of  North  Wind 
on  the  Preparation  of  Mercurial  Ointment,  says  that  a 
long  experience  has  convinced  him  that  the  presence 
of  water  in  the  lard  greatly  interferes  with  the  extinction 
of  the  mercury.  He  therefore  specially  prepares  the 
lard  by  heating  it  over  a  quick  fire  to  1250  or  130°  C. 
to  expel  all  the  water.  He  then  sets  it  aside  for  three 
days.  When  the  ointment  is'prepared  he  first  mixes  the 
whole  of  the  mercury  with  a  third  of  the  lard,  and  then 
gradually  adds  the  remainder.  Trituration  for  two  hours 
will  suffice  to  obtain  an  ointment  presenting  all  the 
characters  required. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY,  15  March  i860. 

Dr.  Miller,  V.P.  in  the  Chair. 

Mr.  Hadow  read  a  paper  On  the  Composition  of  the  Platinid - 
cyanides .  He  first  adverted  to  the  platino-cyanides,  which 
are  extremely  stable  salts  having  the  general  formula 
MCy.PtCy  or  MPtCy2.  These  salts  are  remarkable  for  the 
great  beauty  and  variety  of  colours  their  crystals  exhibit, 
while  their  solutions  are  colourless  and  transparent.  Thus 
the  platino-cyanide  of  magnesium  is  deposited  from  a 
colourless  solution  in  large  prisms  of  a  deep  red  by  trans¬ 
mitted  light,  but  of  a  brilliant  iridescent  green  and  purple 
by  reflected  light.  In  endeavouring  to  prepare  this  salt  by 
the  method  of  Quadrat,  namely,  by  evaporating  together 
solutions  of  sulphate  of  magnesia  and  platino-cyanide  of 
potassium  and  extracting  with  mixed  alcohol  and  ether, 
the  author  by  using  alcohol  alone,  obtained  in  addition  to 
the  ordinary  deep  red  salt  one  of  a  paler  colour,  and  of  a 
modified  iridescence,  which  proved  to  be  a  double  platino- 
cyanide  of  magnesium  and  potassium,  MgPtCy2  +  KPtCy2 
+  2HO  +  5aq.  The  platino-cyanides  may  be  converted  into 
the  salts  known  as  platinid-cyanides  by  the  action  of  chlo¬ 
rine,  bromine,  nitric  acid,  &c.  They  are  usually  represented 
by  the  formula  M2Pt2Cy5,  and  are  considered  to  result 
from  the  addition  of  1  atom  of  cyanogen  to  2  atoms  of 
the  platino-cyanide.  These  salts  act  like  the  ferrid- 
cyanides  by  exerting  a  powerful  bleaching  agency  in  pre¬ 
sence  of  free  alkali,  and  by  liberating  iodine  from  io¬ 
dide  of  potassium.  The  acceptance  of  the  above  formula, 
however,  renders  it  extremely  difficult  to  account  for  the 
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formation  of  the  salts  by  the  action  of  chlorine,.  & c.  01 
to  account  for  their  reduction  from  alkaline  solutions  to  the 
state  of  platino-cyanides  without  the  production  of  cyanide  of 
potassium.  Mr.  Hadow’s  analysis  of  the  platinid-cyanides 
showed,  in  the  first  place,  that  the  proportions  of  cyanogen, 
platinum,  and  basylous  metal,  were  the  same  as  in  the  pla¬ 
tino-cyanides  ;  and  in  the  second  place,  that  the  platinid- 
cyanides  contained  chlorine,  bromine,  or  peroxide  of  nitro¬ 
gen,  according  to  the  reagent  used  in  producing  them.  The 
determination  of  the  chlorine  directly  was  unsatisfactory, 
but  the  author  effected  the  estimation  very  readily  by  ascer¬ 
taining  with  a  standard  solution  of  permanganate  of  potash 
what  quantity  of  chlorine  was  required  to  convert  the  pla- 
tinid-cyanide  into  the  ultimate  product  of  the  action  of 
chlorine  upon  the  platino-cyanide,  namely,  the  perchloro- 
platino-cyanide  KPtCy2Cl.  In  this  Avay  the  so-called  pla- 
tinid-cyanide  was  found  to  have  the  composition  6(KPtCy2) 
Cl.  This  salt,  when  acted  upon  with  a  solution  of  zinc, 
broke  up  into  a  platino-cyanide,  which  was  precipitated,  and 
a  perchloro-platino-cyanide  which  remained  in  solution. 
Conversely,  by  adding  1  proportion  of  perchloro-platino- 
cyanide  to  5  proportions  of  platino-cyanide,  the  so-called 
platinid-cyanide,  or,  as  the  author  termed  it,  the  chloro- 
platino -cyanide  was  deposited  in  crystals  ;  so  that  it  appears 
to  be  really  a  double  salt  5  KPtCy2  +  KPtCy2Cl.  The  com¬ 
pounds  produced  by  the  action  of  bromine  and  nitric  acid 
upon  the  platino-cyanide  were  believed  to  have  a  similar  con¬ 
stitution.  No  iodine  compound  has  been  produced.  Analo¬ 
gous  compounds,  however,  containing  the  radical  S04  in  the 
place  of  chlorine,  were  formed  by  adding  peroxide  of  lead 
to  solutions  of  the  platino-cyanides,  acidulated  with  sul¬ 
phuric  acid. 

Mr.  Moreland  read  a  paper  On  a  new  Ammonio-cJirome 
Compound.  The  salt  was  prepared  by  adding  finely  powdered 
bichromate  of  potash  to  fused  sulphocyanide  of  ammonium. 
A  brisk  reaction  soon  took  place,  and  the  residue  having 
been  washed  with  water  was  dissolved  in  alcohol,  from 
which  the  new  compound  crystallised  out  in  forms  of  the 
regular  system.  The  composition  of  the  salt  was  represented 
by  the  formula  Cr2Csy3.2NH40.  [ Heated  in  a  closed  tube  it 
gave  off  sulphide  of  ammonium  with  other  products,  and  left 
a  residue  of  sulphide  of  chromium. 

Mr.  Hooker  read  a  paper  On  the  Analysis  of  a  Water 
from  the  Superficial  Strata  of  the  London  Basin.  The  water 
yielded  1837  grains  of  residue  in  a  gallon.  It  was  remark¬ 
able  for  the  large  amount  of  nitric  acid  it  contained,  namely, 
33 ’2  grains  in  a  gallon.  The  nitric  acid  was  estimated  by 
Nesbit’s  process,  that  is  to  say  it  was  reduced  to  the  state  of 
ammonia  by  means  of  nascent  hydrogen  generated  from 
zinc  and  sulphuric  acid,  and  the  ammonia  thus  produced 
evolved  and  neutralised  by  a  test  acid. 

The  anniversary  meeting  for  the  election  of  officers,  report 
of  council,  &c.  will  take  place  on  Friday,  March  30,  at  8  p.m. 


SOUTH  KENSINGTON  MUSEUM,  14  March  i860. 
On  the  Flavour  of  Food ,  by  Ed.  Lankester,  M.D.,F.E.  S. 

CONDIMENTS  and  spices. 

A  passage  occurs  in  the  life  of  a  practical  philosopher 
which  is  well  known  to  a  large  number  of  readers  in  England, 
and  which  so  well  illustrates  the  subject  of  the  evening  that 
I  will  read  it. 

“  ‘Weal  pie,’  said  Mr. Weller,  soliloquising,  as  he  arranged  the 
eatables  on  the  grass;  ‘Werygood  thing  is  a  weal  pie,  when 
you  know  the  lady  as  made  it,  and  is  quite  sure  it  an’t  kittens ; 
and  arter  all  though  where’s  the  odds,  when  they’re  so  like  weal 
that  the  wery  piemen  themselves  don’t  know  the  difference?’ 

“  ‘  Don’t  they,  Sam  ?  ’  said  Mr.  Pickwick. 

“‘Not  they,  sir,’  replied  Mr.  Weller,  touching  his  hat.  ‘I 
lodged  in  the  same  house  with  a  pieman  once,  sir,  and  a  wery 
nice  man  he  was  —  reg’lar  clever  chap  too  —  make  pies  out 
0 ’any  thing,  he  could.  ‘  What  a  number  0’  cats  you  keep,  Mr. 


Brooks,’  says  I,  when  I’d  got  intimate  with  him.  ‘Ah,’  says  he, 
‘I  do  —  a  good  many,’  says  he.  ‘  You  must  be  wery  fond  o’  cats,’ 
says  I.  ‘  Other  people  is,’  says  he,  a  winkin’  at  me ;  ‘  they  an’t 
in  season  till  the  winter  though,’  says  he.  ‘Not  in  season!’ 
says  I.  ‘No,’ says  he;  ‘fruits  is  in,  cats  is  out.’  ‘  Why  what 
do  you  mean  ?  ’  says  I.  ‘  Mean !  ’  says  he ;  ‘  that  I’ll  never  be  a 
party  to  the  combination  0’  the  butchers  to  keep  up  the  prices 
0’  meat,’  says  he.  ‘  Mr.  W eller,  says  he,  squeezing  my  hand  wery 
hard,  and  vispering  in  my  ear;  ‘don’t  mention  this  here  agin, 
but  its  the  seasonin’  as  does  it.  They’re  all  made  0’  them  noble 
animals,’  says  he,  a  pointin’  to  a  wery  nice  little  tabby  kitten ; 

‘  and  I  seasons  ’em  for  beefsteak,  weal,  or  kidney,  ’cordin’  to  the 
demand;  and  more  than  that,’  says  he,  ‘lean  make  a  weal  a 
beefsteak,  or  a  beefsteak  a  kidney,  or  any  on  ’em  a  mutton  at  a 
minute’s  notice,  just  as  the  market  changes  and  appetites  wary !  ’  ” 

Well  that  is  the  text  of  my  lecture  to  night,  “  it’s  the 
seasonin’  as  does  it,”  and  you  know  that  condiments  and 
spices  are  the  seasoning  with  which  we  make  our  food  plea¬ 
sant  ;  and,  after  all,  if  you  consider  what  makes  the  difference 
between  the  various  kinds  of  food,  you  will  find  that  Mr. 
Brooks’s  philosophy  is  the  correct  one.  It  is  the  taste  and 
flavour  that  make  the  different  varieties  of  food.  Now 
the  nervous  system  is  as  much  formed  for  the  appreciation 
of  these  tastes  and  flavours,  as  the  ear  is  for  sound,  and  there 
is  as  much  relation  between  sounds  as  addressed  to  the  ear, 
and  colour  as  addressed  to  the  eye,  as  there  is  between  dif¬ 
ferent  flavours  as  addressed  to  the  palate.  The  man  who  ap¬ 
preciates  sound  and  colour  best,  is  also  the  most  capable  of 
appreciating  the  taste  and  flavour  of  a  meal ;  and  we  shall  find 
that  as  intense  colours  overcome  faint  colours,  as  intense 
sounds  overcome  sounds  which  are  not  so  loud,  so  intense 
tastes  and  flavours  overcome  other  tastes  and  flavours  ;  and 
just  as  we  would  for  a  concert  arrange  the  music  with 
regard  to  the  variation  and  selection  of  the  different  sounds, 
so  we  should  for  a  meal  arrange  the  variation  and  selection 
of  our  tastes  and  flavours.  The  same  Creator  who  created 
the  ear  or  the  eye,  created  the  taste,  in  order  that  we  might 
appreciate  the  charming  things  around  us. 

Now  I  must  in  the  first  place  draw  attention  to  the  tongue. 
The  tongue  alone,  however,  is  not  concerned  in  this  appre¬ 
ciation  of  tastes  and  flavour,  for  we  find  that  the  nose  is 
jointly  occupied  with  it ;  for  there  are  certain  flavours  that 
we  should  hardly  taste  at  all  had  we  no  noses,  and  there  are 
certain  of  our  foods  which  altogether  address  themselves  to 
the  sense  of  smell.  Take  cinnamon,  nutmegs,  or  cloves,  for 
instance ;  if  we  put  some  of  these  into  our  mouth  and  close 
the  nose,  we  can  hardly  appreciate  the  flavour ;  so  it  is  evi¬ 
dent  that  we  frequently  use  the  sense  of  smell  in  the  exercise 
of  the  organ  of  taste.  It  is  a  curious  fact  that  those  nerves 
which  give  the  sense  of  taste  or  flavour  are  the  nerves  of 
common  sensibility,  that  is  to  say,  those  by  which  we  feel  the 
touch  of  any  object  upon  the  external  surface  of  our  bodies 
by  friction  or  otherwise.  When  considering  the  fact 
which  I  have  just  mentioned,  that  some  things  are  not  really 
tasted  at  all  unless  they  are  smelled,  some  persons  have  sup¬ 
posed  that  there  is  no  real  function  of  taste,  but  that  what  we 
say  we  taste,  we  either  smell  or  feel,  or  that  the  sensation  of 
taste  is  compounded  of  both.  The  better  way  to  test  that  is 
to  apply  something  to  a  different  part  of  the  body,  such  as 
quinine  or  sugar  to  the  leg,  and  you  will  find  that  they 
produce  no  impression  of  taste  or  flavour  in  the  leg ; 
although  if  you  put  quinine  upon  the  tongue,  you  will  have 
an  excessively  bitter  taste,  and  with  the  sugar-sugar  of 
lead  and  other  substances — a  sweet  taste,  and  a  taste  of  salt 
with  salt,  sulphate  of  soda  and  a  number  of  other  things ; 
so  that  we  can  thus  prove  that  there  are  certain  things 
which  we  really  taste.  Now  we  will  call  these  substances 
which  are  tasted  sapours ,  in  opposition  to  those  which  are 
called  odours. 

Passing  on  from  the  nerve  of  taste  I  would  just  say  with 
regard  to  the  nose  that  it  is  the  organ  of  smell,  and  that  it 
has  a  distinct  nerve  of  smell.  Now  there  are  certain 
things  Avhich  address  the  organ  of  smell  which  are  not  taken 
up  into  the  mouth.  Thus  we  have  a  variety  of  gases  and 
things  which  we  call  scents,  odours,  perfumes,  smells  and 
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stinks,  which  address  themselves  to  these  nerves.  We  find  that 
this  function  is  developed  greatly  in  the  lower  animals,  and  even 
among  the  wild  races  of  men  this  function  of  smells  is  very 
much  greater  than  among  cultivated  and  civilised  races  ; 
and  the  fact  of  man  having  a  sense  to  guide  him  in  taste 
and  smell  is  of  importance  where  our  intelligence  and 
sense  tells  us  what  is  good  for  us,  as  sometimes  happens 
in  the  case  of  persons  in  illness  judging  as  to  what  is  good 
for  them  better  than  the  doctor ;  doctors  have  sometimes 
yielded  to  a  patient’s  wish  for  some  particular  food  in  conse¬ 
quence  of  this  instinctive  desire,  and  the  patient  has  been 
very  much  better  for  it.  As  instances  of  the  use  by  the  lower 
animals  especially  of  the  sense  of  smell,  I  may  say  that  they 
will  instinctively  reject  food  which  is  poisonous,  however 
carefully  you  may  wrap  it  up,  even  when  pressed  by  much 
hunger.  Monkeys,  cats,  dogs,  and  animals  of  the  higher  class 
will  pertinaciously  reject  it,  their  determination  arising  from 
the  sense  of  smell.  It  is  not  only  from  the  olfactory  nerve  that 
provision  is  made  to  guard  against  the  destruction  of  the 
animal ;  a  man  may  be  sometimes  placed  under  circum¬ 
stances  in  which  he  will  be  exposed  to  carbonic  acid,  chlorine, 
or  a  variety  of  gases  which  if  taken  into  the  system  would 
destroy  him  ;  he  has  then,  besides  the  sense  of  smell  to  de¬ 
tect  these  gases,  the  fifth  nerves  which  produce  the  sen¬ 
sation  which  we  call  sneezing,  which  are  titillated  by  various 
powders  and  gases  which  would  act  injuriously  if  they 
went  into  the  lungs.  This  ract  of  sneezing  is  the  act  of 
throwing  away  or  getting  rid  of  that  which  if  a  man  got 
into  his  lungs  would  injure  him.  When  a  man  sneezes  he 
draws  back,  in  cases  where  if  he  went  forwards  he  would 
soon  repent,  and  perhaps  cause  very  serious  consequences. 
The  taste  has  reference  to  food,  the  smell  has  reference  to 
that  which  probably  may  be  good  for  food,  while  the  nerves 
distributed  with  the  olfactory  nerves  have  reference  to  the 
gases. 

I  now  pass  on  to  consider,  in  the  spcond  place,  the  nature 
of  the  various  kinds  of  sapours  and  odours  which  we  find  in 
our  food.  To  a  thoughtful  mind,  there  are  many  ways  of 
classifying  these,  but  I  may  speak  of  them  as  agreeable  and 
disagreeable  odours  and  flavours,  addressing  both  the  organs 
of  taste  and  smell.  In  the  first  place,  we  have  a  number  of 
agreeable  odours,  and  these  odours  may  or  may  not  accom¬ 
pany  our  various  kinds  of  food.  I  will  just  allude  to  some 
of  these.  I  have  here  a  number  of  those  which  are  occasion¬ 
ally  used  to  put  into  food,  and  occasionally  to  put  into  per¬ 
fumes  :  these  are  agreeable  odours.  Then,  again,  we  have 
another  set,  which  are  disagreeable,  arising  from  the  mineral, 
the  vegetable,  or  the  animal  world.  Substances  of  the  ve¬ 
getable  and  animal  worlds  in  decomposing  produce  sulphur¬ 
etted  hydrogen,  which  is  a  disagreeably  offensive  odour,  and 
injurious  to  health.  I  will  glance  at  the  fact  that  the  carbu- 
retted  hydrogen  in  the  gas  which  we  burn  gives  out  a  dis¬ 
agreeable  odour.  Sometimes  these  disgusting  odours,  by 
custom  and  habit,  become  agreeable,  and  sometimes,  in 
the  same  way,  disgusting  food,  by  custom  and  habit,  be¬ 
comes  agreeable  food :  high  game  and  things  of  that  sort 
are  not  generally  rejected,  because  we  are  accustomed  to 
the  flavour.  There  is  a  story  told  of  a  king  of  Prussia 
being  confined  in  a  prison  a  long  way  from  the  sea-shore,  ! 
where  they  never  could  get  oysters  until  they  were  what  is 
called  a  little  gone  ;  he  being  fond  of  oysters  became  accus¬ 
tomed  to  these,  and  afterwards  never  could  endure  the  pre¬ 
sence  of  fresh  oysters.  This  will  illustrate  a  curious  fact 
which  we  shall  meet  with,  that  some  odours,  naturally  dis¬ 
agreeable,  become  agreeable  by  habit.  You  will  find  it  very 
difficult  to  make  children  take  things  which,  when  they 
grow  up,  they  acquire  a  taste  for  —  olives,  for  instance,  or 
tobacco.  It  is  to  those  tastes  and  flavours  which  are  most 
commonly  employed  in  food  to  which  I  would  draw  atten¬ 
tion  more  particularly,  and  I  will  say  that  those  tastes  and 
flavours  are  all  more  or  less  composed  of  the  same  elements. 

When  speaking  of  food  on  a  former  occasion,  I  said  that  the 
four  constituents  composing  our  food  were  carbon,  hydrogen, 
nitrogen,  and  oxygen.  These  are  the  very  elements  which  ar¬ 
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ranged  and  rearranged  in  a  variety  of  ways  form  the  flavours 
which  after  all  distinguish  one  food  from  another.  Of  these 
various  tastes  and  flavours  there  are  a  series  which  we  call 
by  the  name  of  essential  oils,  and  another  which  we  may 
refer  to  as  a  class  of  bodies  called  ethers ;  but  before  speak¬ 
ing  of  essential  oils  or  ethers  particularly,  I  will  call  atten¬ 
tion  to  the  production  of  common  ether.  I  have  here  some 
which  you  will  recognise  as  having  that  smell  which  is 
so  refreshing  to  persons  who  have  a  difficulty  in  breathing ; 
you  will  soon  smell  it  in  the  room  if  I  take  the  cork  out. 
Now  that  ether  is  made  from  alcohol.  Alcohol  is  the  result 
of  decomposition  of  sugar.  If  we  take  grape  sugar  we  find 
it  composed  of  1 2  parts  of  oxygen,  1 2  of  hydrogen,  and  1 2  of 
carbon ;  and  alcohol,  which  is  the  substance  at  the  founda¬ 
tion  of  all  our  odours,  is  composed  of  4  of  carbon,  6  hydrogen, 
and  2  oxygen,  arranged  as  4  of  carbon,  5  hydrogen,  x  of 
oxygen,  and  1  atom  of  water.  Now  if  we  take  away  from 
it  the  water  we  have  ether  left,  which  is  an  oxide  of  the 
substance  ethyl,  composed  of  4  carbon  and  5  hydrogen, 
the  same  elements  that  are  in  coal  gas.  The  whole  of  these 
scents  and  odours  arise  from  componds  of  carbon  and  hydro¬ 
gen.  This  substance  ether,  which  is  an  oxide  of  ethyl,  will 
combine  with  acids,  so  that  we  have  sulphates  of  the  oxide 
of  ethyl,  tartrates  and  citrates  of  the  oxide  of  ethyl,  See.  A 
distinguished  French  chemist  has  discovered  that  one  com¬ 
pound  of  oxygen  and  hydrogen  and  carbon,  combining  with 
chlorine,  with  iodine,  and  with  nitrogen,  has  been  capable  of 
producing  1020  different  compounds;  and  there  are  thousands 
and  tens  of  thousands,  nay  hundreds  of  thousands,  of  com¬ 
pounds  which  may  be  similarly  produced,  and  which  give 
flavours  and  odours,  and  scents  and  peculiarities,  in  thou¬ 
sands  of  directions  which  we  know  of,  and  in  hundreds  and 
thousands  of  directions  which  we  know  nothing  of,  and  this 
is  the  direction  in  which  organic  chemistry  is  going  in  the 
present  day.  What  then  is  their  action  on  the  system  ?  I 
will  take  any  of  these  upon  this  table :  there  is  orange  flower, 
that  contains  one  of  these  compounds,  then  the  melon,  that 
contains  another  of  these  ethers,  and  I  might  take  nutmeg, 
quince,  pear,  or  apple,  or  any  other  fruit,  and  I  should  find 
that  they  all  contained  essential  oils,  which  are  volatile  bodies 
—  compounds  of  carbon  and  hydrogen  —  arising  from  these 
substances  and  giving  their  taste  and  flavour  to  the  tongue 
or  nose.  It  is  one  of  the  most  curious  features  in  the  his¬ 
tory  of  modern  chemistry  that  not  only  has  the  chemist 
been  able  to  show  the  nature  of  these  compounds  by  pulling 
them  apart,  but  he  has  begun  to  find  out  the  way  to  put 
them  together  again  ;  and  the  chemist  can  now  produce 
in  his  laboratory  what  is  ordinarily  produced  by  nature  in 
the  laboratory  of  the  plant  or  fruit.  One  of  the  first  things 
that  was  formed  in  this  way  was  the  oil  of  bitter  almonds. 
You  know  that  bitter  almonds  contain  an  oil  which  may 
be  extracted  from  them,  and  has  a  very  pleasant  flavour  or 
scent.  It  is  used  in  custards,  puddings,  cakes,  and  in  a 
variety  of  other  ways ;  and  this  essence  obtained  from  peach 
kernels,  and  these  other  scents,  are  also  used  for  various 
similar  purposes.  There  are  two  or  three  substances  ordi¬ 
narily  sold  in  the  present  day  for  oil  of  bitter  almonds  which 
are  manufactured  from  other  matters.  I  have  here  a  sub¬ 
stance  called  benzol,  which  is  a  compound  of  carbon  10  and 
hydrogen  6,  instead  of  4  and  5.  Now  this  benzol  can  be 
formed  from  other  substances  just  in  the  same  way  as  the 
chemist  can  form  the  ether,  by  decomposing  certain  com¬ 
pounds  and  leaving  the  carbon  and  hydrogen  in  the  above 
proportion  ;  and  this  is  sold  under  the  name  of  benzol,  ben¬ 
zine,  and  benzoline,  and  is  probably  known  by  some  persons 
present  on  account  of  its  being  used  for  cleaning  gloves,  it 
having  a  greater  solvent  power  in  relation  to  dirt  than  ether 
or  alcohol. 

This  benzol  is  obtained  from  coal  tar  which  is  a  most 
valuable  substance,  and  although  it  is  rejected  at  the  gas 
factories,  it  is  likely  to  become  of  most  essential  service  to 
man  in  the  manufacture  of  very  many  things.  By  adding 
nitric  acid  to  benzol  we  obtain  this  nitro-benzol,  or  artificial 
oil  of  bitter  almonds.  There  is  another  substance,  hippuric 
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acid,  extracted  from  the  drainage  of  our  stables  which,  when 
submitted  to  the  action  of  heat,  can  he  made  into  nitro-benzol, 
so  that,  as  I  have  said  in  a  former  lecture,  there  is  no  such  thing 
as  real  dirt,  for  dirt  is  merely  matter  not  in  its  proper  place ; 
although  used  by  man  in  a  thousand  ways,  the  elements  are 
still  pure,  and  only  have  to  he  again  reunited.  Hippuric 
acid  is  obtained  from  the  stables,  and  its  product  is  intro¬ 
duced  into  the  most  delicate  soap  and  applied  to  our  faces. 
And  this  is  only  one  of  a  series  of  oils.  There  is  a  sub¬ 
stance  for  which  we  in  England  have  long  been  celebrated 
—  pear  oil  — in  the  manufacture  of  which  no  pears  are  used. 
We  take  amyl,  which  is  got  from  potatoes  ;  it  is  composed 
of  Ci0Hxl,  and  when  united  with  common  vinegar  or  acetic 
acid,  we  get  a  substance  which  cannot  be  distinguished  from 
the  smell  of  the  jargonelle  pear.  Here  is  some  of  this 
scent  which  is  sold  in  the  shops,  and  for  the  manufacture  of 
which  we  have  been  celebrated  for  upwards  of  six  years.  It 
is  out  of  this  manufactured  pear  oil  that  this  jar  of  cheap 
lozenges  is  made,  which  are  sold  in  the  shops  at  a  penny  an 
ounce.  The  yellow  drops  are  made  of  another  oil  —  pine¬ 
apple  oil  — introduced  into  a  variety  of  forms  of  confectionary 
— and  here  we  have  our  old  friend  ether  coming  in  again. 
You  have  all  smelt  rancid  butter  which  has  been  long  kept  ; 
distil  that  rancid  butter  and  you  will  obtain  butyric  acid, 
mix  that  with  this  ether,  and  it  becomes  a  pine-apple  flavour. 
Now  nature  has  done  the  same  thing ;  there  has  been  a 
manufacture  of  butyric  acid  and  ethyl  going  on  within  that 
beautiful  fruit  which  we  call  pine-apple,  and  here  you  will  taste 
the  essential  principles  which  give  the  taste  to  the  pine-apples. 
Then  here  is  the  oil  of  apples.  There  is  an  acid  in  the  sub¬ 
stance  known  by  the  name  of  valerian,  which  has  an  exceed¬ 
ingly  unpleasant  smell.  There  are  things  which  for  a  moment 
are  exceedingly  pleasant,  but  by  taking  too  much  they  be¬ 
come  exceedingly  unpleasant.  Valerian  is  of  that  kind, 
containing  valerianic  acid,  and  that  combined  with  the  oxide 
of  amyl  constitutes  what  we  know  by  the  name  of  apple  oil, 
which  is  used  in  the  apple  confectionary.  The  pleasant  taste 
of  apple  is  produced  in  that  way.  Now  this  oxide  of  amyl 
can  be  got  from  potatoes,  coal  tar,  and  other  substances,  so 
that  there  is  no  difficulty  in  making  these  oils,  and  so  many 
of  them  have  been  made  that  we  shall  soon  have  no  diffi¬ 
culty  in  procuring  them,  without  having  recourse  to  the 
vegetable  kingdom.  That  these  things  are  composed 
of  carbon  and  hydrogen  I  can  show  you  in  a  variety  of 
ways.  By  their  inflammability,  for  instance.  I  have  here  a 
little  instrument  called  a  spirit-lamp.  Here  I  have  some 
lavender  water  which  you  see  is  burning  away  very  rapidly, 
and  I  have  here  some  papers  which  have  been  dipped  into 
some  of  these  oils,  which  speedily  disseminate  their  odours 
when  ignited.  You  will  smell  them  about  the  room  in  a  few 
minutes. 

I  must  now  leave  this  subject  and  say  a  word  with  regard 
to  the  action  of  these  oils  on  the  system.  When  taken  into 
the  stomach  they  act  upon  the  nervous  system  as  well  as  in 
the  regions  of  taste  or  smell,  and  produce  an  effect  upon  the 
stomach,  causing  the  secretion  of  a  large  quantity  of  gastric 
acid,  and  causing  digestion  to  go  on  better.  We  instinctively 
add  to  meat  stews  Cayenne  pepper  and  things  of  that  kind, 
which  act  as  stimulants  to  the  stomach  —  they  act  as  alcohol 
and  stimulate  the  nervous  system.  Persons  can  get 
tipsy  upon  oil  of  cinnamon  and  oil  of  cloves  just  as  they  can 
upon  hydrated  oxide  of  ethyl.  I  have  here  a  -wonderful  dis¬ 
play  of  liqueurs  sent  down  by  Messrs.  F ortnum  and  Mason  of 
Piccadilly,  liqueurs  of  France,  of  Germany,  of  Sweden,  and 
Norway,  and  here  is  one  of  those  which  has  become  cele¬ 
brated  on  account  of  its  killing  so  many  Frenchmen  lately. 
It  is  called  absinthe,  and  is  prepared  from  wormwmood.  This 
wormwood,  which  I  now  hold  in  my  hand,  contains  a  vola¬ 
tile  oil  which  acts  not  only  as  a  stimulant  to  the  stomach, 
but  also  has  a  narcotic  effect  upon  the  nervous  system ; 
and  a  distinguished  French  chemist  has  just  discovered  that 
this  wormwood  contains  seventeen  deadly  principles,  any 
one  of  which  would  kill  an  individual  who  would  venture  to 
ake  it.  Absinthe  contains  as  much  as  20  per  cent,  of  al¬ 


cohol,  and  if  a  Frenchman  drank  as  much  absinthe  as  he  did 
brandy  he  would  soon  kill  himself.  Then,  passing  on 
from  this  substance,  I  would  just  speak  of  the  classification 
of  these  sapours  and  odours.  I  have  found  considerable 
difficulty  in  this,  arising  from  the  various  terms  that  are 
given  to  them ;  but  I  have  arranged  them  under  the  heads  of 
condiments,  spices,  fruit  flavours,  and  bouquets,  and  to 
these  I  would  now  draw  attention. 

Now  what  is  a  condiment?  Well  I  have  not  been 
able  to  get  a  satisfactory  answer,  but  I  have  thought 
that  these  volatile  oils,  or  ethers,  or  whatever  you  may  call 
them,  which  can  be  taken  with  salt  are  condiments,  and 
those  on  the  other  hand  that  can  be  eaten  with  sugar  are 
spices.  I  have  put  among  the  condiments  as  being  flavours 
agreeable  with  salt  —  garlic,  leek,  onions,  mustard,  pepper, 
Cayenne  pepper,  capers,  pickles,  parsley,  celery,  coriander, 
thyme,  sage,  mint,  fennel,  mushrooms,  morels,  truffles. 
Now  looking  at  these  condiments  you  will  find  that  they 
all  of  them  contain  different  kinds  of  essences,  oils  or  ethers, 
or  whatever  you  like  to  call  them,  and  some  of  them  so  dis¬ 
tinct  as  to  admit  of  classification.  Thus  garlick,  leek,  onions, 
and  assafcetida  are  condiments.  Persons  fond  of  onions  will 
get  from  onions  to  leek,  from  leek  to  garlic,  and  from  garlic 
to  assafcetida,  and  so  it  is  in  the  City,  if  you  go  to  a  chop- 
house,  and  ask  for  your  steak  to  have  a  little  higher  flavour, 
they  take  the  plate,  rub  a  little  assafcetida  on  it  and  put  it 
before  you :  you  do  not  know  what  it  is,  but  find  it  agreeable. 
Now  how  is  this  ?  If  wre  take  a  substance  from  the  region 
of  our  pleasant  scents  and  odours,  and  add  to  these  bases — 
these  hydrocarbons— instead  of  oxygen,  a  little  sulphur,  then 
you  wflll  get  things  with  sulphur  smells, —  onions,  leeks, 
water-cresses,  cabbage.  When  cabbage  is  boiled  there  is 
the  sulphur  smell  which  ascends  to  the  drawing-room,  and  it 
is  :  “  Pray  shut  the  kitchen  door  :  you  are  boiling  cab¬ 
bages.”  Now  in  the  case  of  garlic,  leeks,  and  assafcetida,  we 
have  a  substance  called  allyl,  but  in  the  case  of  mustard 
and  water-cresses,  and  those  things,  we  have  another  sub¬ 
stance  in  addition  to  the  sulphur,  carbon,  and  nitrogen,  and 
that  is  cyanogen,  which  when  it  is  united  with  hydrogen 
forms  hydrocyanic  acid,  one  drop  of  which  kills  a  man. 
You  see  what  a  fearful  thing  chemistry  is.  These  substances 
are  all  connected  one  with  another,  up  and  down  a  ladder  as 
it  were,  in  their  combinations,  but  are  yet  distinct. 

Now  I  come  to  the  peppers,  and  here  our  chemistry  a  little 
fails  us.  Peppers  are  not  always  the  same  thing  ;  there  is  long 
pepper  belonging  to  one  family,  and  Cayenne  to  another  family, 
and  other  peppers  belonging  to  other  families ;  so  that  pepper 
is  not  a  term  that  wTe  can  use  botanically  or  chemically. 

Here  I  am  reminded  of  a  series  of  very  pretty  little  bottles 
which  contain  condiments  and  spices,  which  have  been  pre¬ 
pared  in  such  a  way  that  about  a  tenth  part  is  equivalent  to 
the  whole  substance  in  its  natural  condition.  They  are  pre¬ 
pared  in  France,  and  as  far  as  I  have  considered  them  they 
are  likely  to  be  useful  to  those  persons  who  desire  to  study 
the  flavours  of  taste  or  smell  as  they,  would  the  sounds  of 
music.  I  will  therefore  recommend  these  soluble  spices  to 
the  epicure  and  to  those  who  have  the  wish  to  study  these 
things.  Now  there  are  two  or  three  other  things  which 
have  to  do  with  the  preparation  of  condiments,  but  I  must 
not  now  dwell  upon  them.  For  instance,  we  may  take 
onions,  which  contain  as  an  essential  oil  sulphide  of  allyl, 
and  let  them  soak  in  vinegar,  —  here  I  have  some  chalot 
vinegar  prepared  in  this  way  with  pure  fermented  vinegar  — 
this  is  another  way  of  adding  these  condiments  to  our  food, 
and  there  can  be  no  doubt  that  vinegar  has  certain  effects  on 
our  food  by  dissolving  some  things  which  water  and  acids 
would  not  dissolve.  Vinegar,  however,  like  alcohol,  may  be 
constantly  abused.  It  acts  upon  the  coats  of  the  stomach  so 
as  to  prevent  their  proper  healthy  action,  and  instances  have 
been  known  of  young  ladies  who,  wishing  to  grow  thin, 
have  drunk  such  large  quantities  of  vinegar  that  they  have 
brought  themselves  into  consumption.  Here,  again,  are 
other  substances  which  yield  a  pecular  flavour.  I  mean 
these  mushrooms,  which  start  up  in  every  direction  after  a 


MarcA Society  of  Arts — Art-Treatment  of  Granitic  Surfaces.  187 


shower  in  the  spring  and  autumn,  and  which  are  so  valu¬ 
able  not  as  articles  for  diet  but  for  flavour,  and  which 
flavour  depends  upon  fungic  acid.  All  these  fungi  can  he 
made  available  for  condiments.  In  Russia,  and  many 
parts  of  France  and  Italy,  large  quantities  of  them  are 
consumed,  and  it  is  a  curious  fact,  showing  how  little  we 
know  of  the  nature  of  these  bodies,  that  the  very  ones  that 
we  think  can  alone  be  eaten  with  impunity  cannot  be 
purchased  in  the  Roman  markets,  the  inspector  stopping 
that  sort.  Morels  and  truffles  are  also  condiments.  The 
mushrooms  may  be  kept  dried  and  powdered  for  any  length 
of  time,  and  added  as  pungents  to  articles  of  food. 

But  I  must  now  pass  on  to  the  spices  or  flavours  mostly 
used  with  sugar,  such  as  ginger,  allspice,  cloves,  nutmegs 
and  mace,  cinnamon,  carraways,  bay,  angelica  ;  and  will 
just  say  that  cinnamon  may  be  taken  as  the  type.  It  is  in¬ 
debted  for  its  flavour  to  oil  of  cinnamon,  which  may  be  dis¬ 
solved  out  by  means  of  alcohol,  and  constitutes  essence  of 
cinnamon.  Oil  of  cinnamon  is  also  found  in  the  plants  lau- 
racecc ,  which  not  only  yields  cinnamon  but  cassia,  which  is 
employed  to  adulterate  cinnamon  itself,  or  is  a  fraudulent 
substitute  for  the  essence.  Camphor  is  yielded  by  a  plant 
called  laureas  camphora.  Cloves  belong  to  an  order  to 
which  our  common  myrtle  belongs,  cefreons  rusticus.  Pi¬ 
mento  is  the  unripened  fruit  of  the  melus  pimento,  and  the 
oils  resemble  those  which  we  got  from  the  other  order,  lau- 
racese.  Then  we  have  nutmeg  oil.  In  the  covering  of  the 
nutmeg  we  have  a  substance  which  is  called  mace,  which  con¬ 
tains  a  slightly  different  oil  from  the  oil  of  nutmeg  itself. 
Then  there  are  several  others  which  may  be  classed  as  spices, 
all  of  them  containing  volatile  oils. 

Now  I  have  distinguished  a  certain  number  of  the  things 
which  come  under  the  name  of  fruit  flavours,  or  flavours 
found  in  the  fruits  of  plants,  not  usually  called  condiments 
or  spices,  such  as  bitter  almonds,  vanilla,  pear,  pine  apple, 
raspberry,  strawberry,  melon,  orange  and  lemon  peel,  citric, 
tartaric,  malic,  and  oxalic  acids ;  many  of  these  have  been 
imitated  artificially.  Thus  we  find  the  apple  flavour,  the 
pear,  and  the  pine -apple,  have  all  been  imitated  successfully; 
but  there  are  others  which  have  not;  for  instance,  the  oils 
contained  in  the  orange  peel  or  the  lemon  peel.  If  you  look 
at  the  outside  of  the  peel  of  an  orange  or  a  lemon  you  will 
find  a  number  of  vesicles  containing  the  essential  oil,  and 
when  this  is  mixed  with  spirit  it  is  called  essence  of  lemon, 
essence  of  orange,  and  so  on.  These  things  which  are  can¬ 
died  are  not  eaten  because  of  the  peel  but  of  the  flavour 
contained  in  it.  Here  I  have  the  angelica,  which  no  one 
would  think  of  eating  alone  ;  but  when  it  is  candied  the 
consequence  is  that  the  angelica  flavour  is  given  to  the 
sugar.  Here  I  have  the  melon  candied,  and  the  cashew 
flavour  given  to  the  sugar.  Here  is  some  citric  acid  which 
is  found  in  the  whole  of  the  fruits  belonging  to  the  orange 
tribe.  This  citric  acid  can  be  extracted  in  a  crystalline  form 
from  lemons  and  oranges.  And  here  is  tartaric  acid  obtained 
from  the  grape,  which  has  a  very  different  property  from  the 
citric  acid.  When  I  put  some  liquor  potassse  into  the  tar¬ 
taric  acid  I  obtain  a  salt  called  cream  of  tartar.  When  wine 
is  made  from  grape  we  get  a  precipitate  of  tartar ;  but  when 
it  is  made  from  oranges  and  lemons  we  obtain  no  precipitate, 
it  remains  in  the  wine.  Here  also  is  another  acid,  oxalic 
acid,  used  for  cleaning  boot  tops  and  things  of  that  sort, 
and  every  now  and  then  it  is  taken  by  mistake  for  epsom 
salts.  It  is  contained  in  wood  sorel  and  rhubarb,  and  this 
rhubarb  is  eaten  on  account  of  the  oxalic  acid  which  it  con¬ 
tains  ;  and  that  is  the  reason  why  we  eat  rhubarb  tart  whilst 
we  are  waiting  for  the  gooseberries  and  currants.  These 
then  are  the  fruit  flavours.  There  are  two  or  three  other 
flavours  which  I  should  like  to  have  mentioned  :  I  am  re¬ 
minded  of  the  vanilla  flavour  obtained  from  fruits,  wfflich 
would  scent  the  whole  room,  and  which  is  put  into  chocolate 
and  a  variety  of  articles  of  diet  on  account  of  its  delicious 
flavour. 

_  I  have  put  down  in  the  prospectus  as  a  subject  for  this 
evening,  the  bouquets  of  wines,  spirits,  and  liqueurs.  You 


know  what  the  value  of  wine  is.  Here  is  some  old  tokay, 
some  wine  of  Cyprus,  some  old  sack ;  and  here  are  wines  of 
unmeasured  price.  And  why  ?  If  you  look  upstairs  you  will 
see  their  analyses.  They  contain  water  and  sugar  and  acid, 
as  all  other  wines  do  ;  why  then  do  they  obtain  such  prices  ? 
It  is  the  seasoning  that  is  in  them  —  the  eenanthic  ether,  which 
is  capable  of  being  split  up  into  many  varieties  of  compounds; 
and  then  there  are  obtained  those  fine  flavours  which  can 
now  only  come  out  of  old  crusted  ports,  or  which  can  only 
be  got  out  of  the  burgundies  or  clarets’;  and  there  are  flavours 
that  can  only  come  out  of  one  hill  on  the  Rhine — the  Jo- 
hannisberg. 

If  we  take  nutmeg  or  any  of  these  spices,  and  distil 
them  with  spirit,  we  obtain  liqueurs.  Some  of  those  liqueurs 
are  mixed  with  flakes  of  silver,  in  order  to  imitate  a 
silver  beverage,  for  common  people,  I  suppose  ;  and  here  they 
are  mixed  with  flakes  of  gold  for  another  class  of  people. 
I  might  speak  of  the  flavour  of  gin  with  our  common  juniper 
berries ;  I  might  speak"  of  brandy  flavours  obtained  from 
common  pitch  or  benzol ;  I  might  speak  of  whisky  with 
an  artificial  flavour,  and  rum  containing  this  butyric  ether, 
and  it  would  all  tend  to  show  you  that  that  great  philosopher 
Mr.  Brooks  was  right  when  he  said  “Its  the  seasonin’  as  does 
it.” 
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Sir  T.  Phillips,  F.G.S.  ( Chairman  of  Council),  in  the  Chair. 

A  paper,  upon  The  Art-treatment  of  Granitic  Surfaces,  wras 
read  at  this  meeting  of  the  society  by  Mr.  John  Bell,  from 
which,  although  perhaps  somewhat  out  of  the  province  of 
this  journal,  we  will  cull  a  few  paragraphs.  The  lecturer 
commenced  by  pointing  out  the  chief  characteristics  of 
granite,  and  the  style  of  art  most  suited  to  that  material,  the 
enduring  nature  of  which  has  enabled  our  saxmns  to  decipher 
so  much  of  the  history  of  Ancient  Egypt  and  Assyria.  The 
art  models  of  the  Egyptians  were  generally  taken  from  the 
vegetable  world,  the  “  Sacred  Nile  ”  supplying  him  with 
plants  and  flowers  in  abundance,  his  principal  types,  how¬ 
ever,  being  the  papyrus  and  lotus.  Incised  relievo  was  the 
style  most  generally  adopted  in  the  land  of  obelisks  and  py¬ 
ramids,  a  method  possessing  many  advantages  over  the  ordi¬ 
nary  or  projecting  relief,  and  one  that  Mr.  Bell  thought 
should  be  employed  more  often  at  the  present  day.  On  this 
point  he  says  : — 

“  Now,  doubtless  this  mode  w'as  recommended  in  a  degree 
to  the  Egyptians  by  its  convenience  as  well  as  by  the  sim¬ 
plicity  of  its  workmanship.  For  instance,  the  faces  of  an 
obelisk,  or  tomb,  or  temple,  might  be  hewn  down  quite  plain 
without  any  previous  arrangement  of  projections  left  for  the 
sculpture,  the  very  subject  of  which  might  be  left  for  after¬ 
consideration,  as  was  evidently  occasionally  the  case  in 
Egyptian  works. 

“  The  ease  and  convenience  that  thus,  in  this  respect,  at¬ 
tached  to  the  method  then,  would,  of  course,  equally  attach 
to  it  now.  Take,  for  instance,  the  large  granite  forms  of  a 
bridge.  These  might  be  hewn  with  the  greatest  breadth  and 
simplicity,  and  yet,  afterwards,  either  before  or  after  erection, 
the  blocks  which  compose  it  might  receive  the  decorative  en¬ 
hancement  of  incised  relievos. 

“  One  remarkable  art  quality  also  must  not  be  over¬ 
looked  in  this  incised  method  of  relievo,  viz.  that  while  it 
finely  decorates  a  surface  it  does  not  disturb  its  breadth, 
enough  of  the  true  original  surface  always  remaining  to  as¬ 
sert  that.  Nor  does  it  take  away  from  the  impression  of 
solidity,  but  rather  the  contrary.  Also,  it  does  not  injure 
the  profile.  You  may  recognise  at  once  how  the  effect  of 
an  obelisk,  for  an  instance,  would  be  destroyed  by  any  pro¬ 
jecting  relievo  on  its  faces ;  how,  in  that  case  its  grace  and 
character  would  be  lost  at  once,  while,  on  the  other,  hand, 
any  degree  of  incised  enrichment  is  applicable  to  its  faces, 
without  any  disturbance  of  the  original  contour.  This 
would  suggest  that  this  mode  is  applicable  also  to  columns 
of  elegant  proportions. 
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“  Another  advantage  of  this  style  of  work  is  its  enduring 
character,  especially  when  worked  in  granite.  There  is 
nothing  to  knock  off.  In  fact,  it  excels  in  endurance  the 
other  styles  of  relievo  as  much  as  the  material  excels  other 
stone,  as  is  illustrated  by  the  endurance  of  various  Egyptian 
works  of  ancient  time,  in  which  some  of  this  incised  relievo 
has  stood  exposed  to  the  atmosphere  for  more  than  3,000 
years,  without  being  materially  injured.” 

With  the  principal  sources  of  the  granites  used  in  this 
country,  and  the  usual  modes  of  working  the  stone,  our 
readers  are  probably  acquainted,  but  one  more  quotation 
on  the  subject  of  quarrying,  may  not  be  uninteresting: — 

“  In  Egypt  the  blocks  are  said  to  have  been  greatly 
wrought  on  three  sides  in  their  native  bed ;  the  stone  in 
front,  above,  below,  and  at  each  end,  having  been  worked 
away,  so  as  to  leave  them  projecting,  and  attached  only 
by  one  side  to  the  rock.  Then  the  process  was  also  to  cut, 
between  it  and  the  rock,  holes  at  intervals.  Into  these 
holes  were  driven,  quite  tight,  very  dry  small  billets  of  wood, 
exactly  fitting  them,  which,  afterwards,  being  amply  and 
continuously  supplied  with  water,  swelled  by  absorption, 
and  burst  off  the  block.  This  mode  was  formerly  used  in 
some  of  our  own  quarries. 

“  In  India,  a  long  block  was  in  a  similar  way  fashioned 
horizontally  on  its  native  bed,  at  last,  in  like  manner,  hang¬ 
ing  to  the  side  of  it.  But  this  was  detached  by  a  different 
process,  the  aid  of  fire  being  called  in  as  well  as  water ;  as 
thus  : —  On  the  top  surface,  between  the  obelisk  and  the 
rock,  a  long  deep  groove  was  chiselled  extending  the  whole 
length.  This  was  kept  full  of  fire  —  of  live  embers  —  at  a 
great  heat  for  some  days,  wrhen  all  at  once  were  these  swept 
out  and  cold  water  poured  in  the  whole  length  of  the  groove, 
when  the  sudden  contraction  split  off  the  mass  neatly  from 
end  to  end. 

“  In  Russia,  a  still  different  method  was  applied— that  of 
frost,  which  was  so  ready  at  hand.  When  the  huge  columns 
for  St.  Isaac’s  Church  had  been  similarly  wrought  in  their 
native  bed,  holes  were  made  all  along  their  attachments, 
and  filled  with  water,  which,  expanding  in  freezing,  burst 
off  the  block.  So  you  see  that  there  are  several  ways  in 
which  this  apparently  difficult  process  may  be  simply  effected. 
Practically,  however,  in  the  British  quarries,  when  a  large 
block  is  pretty  near  separation,  and  is  left  for  a  night,  it 
frequently  detaches  itself,  owing  also,  as  is  supposed,  to  some 
effect  of  change  of  temperature.” 

The  suitability  of  granite  for  our  public  drinking-fountains 
was  next  discoursed  on  by  Mr.  Bell,  who  also  dwelt  upon 
the  propriety  of  taking  many  specimens  of  British  flowers 
and  plants  as  art-models,  naming,  specially,  the  white  and 
yellow  water  lilies  ( Nymphcea  alba,  and  JY.  lutea ),  various 
ferns, — the  tiny  myosotis  and  the  “lily  of  the  vale,”  all 
beautiful  in  themselves,  and  capable  of  great  development 
when  employed  as  types  for  extended  decoration. 

The  discussion  ensuing  upon  the  paper  we  have  thus 
briefly  noticed,  drifted  immediately,  far  away  from  art,  into 
the  less  poetical  considerations  of  the  geological  origin  of 
granite,  and  the  cost  of  working  it.  The  meeting  terminated 
its  proceedings  by  an  inspection  of  the  various  specimens,  draw¬ 
ings,  &c.  exhibited,  and  by  a  vote  of  thanks  to  the  author. 
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1 .  On  the  Sewage  of  Towns  as  it  affects  British  Agriculture, 

by  Mr.  Alderman  Mechi. 

2.  On  the  application  of  Town  Sewage  to  a  large  Agricul¬ 

tural  Area,  comparing  its  Strength  and  Dilution  with  the 
ordinary  Farm  Manurial  Resources,  Sgc.  Sfc.  by  Mr. 
Alderman  Mechi.  ( Read  at  the  Society  of  Arts.) 

3.  A  Lecture  on  Sewerage,  Delivered  at  Oxford,  by  C.  Dau- 

beny,  M.D.,  F.R.S.,  Professor  of  Rural  Economy. 

Unfortunately  for  readers  and  reviewers,  the  literature  of 
London  sewage,  if  we  may  so  call  it,  offers  but  little  that  is 


novel.  The  authors  all  enlarge  on  the  sin  of  wasting  it,  all 
insist  on  its  immense  value,  only  varying  in  their  estimate  by 
a  few  hundreds  of  thousands  of  pounds ;  almost  all  are 
agreed  that  the  only  way  of  utilising  it  is  to  employ  it  for 
the  purpose  of  irrigation,  and  all  make  use  of  the  same 
illustrations  of  the  immense  benefits  derived  from  its  use. 
Of  the  worth  we  imagine  there  cannot  be  two  opinions. 
Dr.  Hofmann  some  years  ago  likened  it  to  the  gold  in  sands 
of  the  Rhine  —  “its  aggregate  value  must  be  immense,  but 
no  company  has  ever  succeeded  in  raising  the  treasure.” 
Mr.  Austin,  in  his  Report  on  the  means  of  Deodorizing  and 
Utilizing  the  Sewage  of  Toivns,  1857,  says  that  the  minimum 
value  of  the  sewage  is  represented  by  six  shillings  per  head 
of  the  population  per  annum.  “  This  looks,”  he  adds,  “  a 
small  sum  in  itself :  let  us  see  what  it  means  in  reality.  It 
means  3000 1.  per  annum  for  every  10,000  of  the  population. 
It  means  an  average  annual  rate  of  upwards  of  eighteen  pence  in 
the  pound!  And  the  difference  between  this  sum  and  the 
actual  cost  of  getting  this  manure  on  the  land  means  the 
amount  of  direct  money  loss  from  permitting  this  matter  to 
pollute  our  rivers  and  injure  our  health.”  The  money  value, 
calculated  from  a  long  series  of  analyses  by  Messrs.  Hof¬ 
mann  and  Witt,  was  represented  as  much  higher  than  this. 
They  estimated  it  in  fact  at  1,385,540/.  per  annum  Mr. 
Mechi  thinks  it  is  worth  2,000,000/. 

But  the  great  question  for  our  consideration  is  —  How  are 
these  sums  to  be  realised  ?  On  this  it  must  be  confessed  we 
have  not  yet  received  much  enlightenment.  The  report  of 
Messrs.  Hofmann  and  Witt  was  almost  entirely  negative. 
They  had  no  hesitation  in  stating  their  conviction  that  the 
problem  of  recovering  the  valuable  constituents  of  sewage, 
remains  altogether  unsolved ;  and  they  had  only  very  faint 
hopes  that  the  progress  of  chemical  discovery  would  supply 
the  means  of  so  doing.  They  pressed  the  claims  of  the 
irrigation  scheme,  not  because  they  were  sanguine  of  its 
success,  but  because,  of  the  numerous  propositions  which  had 
been  made  for  the  profitable  disposal  of  London  sewage,  it 
appeared  to  be  the  only  one  which  deserved  seriously  to  b,e 
entertained.  Mr.  Austin  is  in  favour  of  a  mixed  system  of 
separating  the  solid  matter  by  a  rough  sort  of  filtration,  to 
form  cheap  solid  manure,  and  using  the  liquid  part  only  for 
irrigating  grass  lands. 

But  before  Mr.  Austin’s  Report  was  published  a  govern¬ 
ment  commission  had  been  appointed  “  to  inquire  into  the 
best  mode  of  distributing  the  sewage  of  towns,  and  applying 
it  to  beneficial  and  profitable  uses.”  A  committee  of  five  of 
these  gentlemen  visited  and  inspected  all  the  sewage  works  in 
operation  at  the  time  (1857)  ;  a  deputation  made  a  trip  to 
Milan,  and  in  the  following  year  they  issued  a  “  Preli¬ 
minary  Report.”  Two  years  have  elapsed  since  the  date  of 
that  Preliminary  Report,  and  nothing  more  has  yet  been 
heard  of  the  commission.  Whether  it  is  still  sitting  we  do 
not  know,  nor  is  it,  we  imagine,  of  very  much  importance. 
There  is  nothing  in  the  Preliminary  Report  which  can 
lead  us  to  hope  that  the  subject  will  receive  any  great 
amount  of  elucidation  at  the  hands  of  the  commission.  It 
merely  repeated  Mr.  Austin’s  recommendation  of  a  mixed 
system  of  precipitating  the  solid  matters  and  using  the  liquid 
for  irrigation,  as  circumstances,  levels,  localities,  markets, 
&c.  may  render  advisable. 

It  is  in  this  state  of  the  question  that  Mr.  Mechi  comes 
forward  to  support  a  gigantic  scheme  for  distributing  the 
sewage  of  London  over  a  large  space  of  country  by  carrying 
mains  along  the  public  roads,  so  that  farmers  shall  only  have 
to  attach  pipes  to  carry  it  all  over  their  land.  He  proposes  to 
raise  a  company  with  a  capital  of  two  millions,  which  shall 
construct  the  works  and  lay  down  the  mains,  and  then  dis¬ 
tribute  the  sewage  at  the  charge  of  one  penny  per  ton  within 
a  radius  of  thirty  miles!  By  an  easy  calculation  Mr. 
Mechi  arrives  at  the  conclusion  that  the  greater  part  of  that 
penny  would  be  profit  on  the  undertaking.  It  does  not  lie 
exactly  within  our  province,  or  we  might  point  out  to  Mr. 
Mechi  that  within  an  area  of  thirty  miles  there  are  plenty  of 
towns  which  might  compete  with  London  in  the  supply  of 
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their  own  neighbourhood,  and  some  other  circumstances 
which  might  interfere  with  his  calculations. 

The  indisposition  of  farmers  in  general  to  make  use  of  the 
sewage  he  is  perfectly  aware  of,  and  the  paper  read  at  the 
Society  of  Arts  was  intended  “to  rebut  certain  objections 
raised,  and  to  dispel  erroneous  opinions  that  exist  on  this 
question.”  The  answer  to  the  first  objection  —  that  sewage 
is  too  much  diluted  to  be  beneficial,  will  show  Mr.  Mechi’s 
way  of  answering  objections.  “  The  farmer’s  principal 
source  of  manure,”  he  says,  “  is  his  live  stock.”  He  then 
goes  on  to  show  that  the  farmer  has  something  less  than  two 
sheep  per  acre  as  a  source  of  animal  manure.  Two  sheep 
per  acre  would  be  equal  in  manurial  results  to  two  inhabi¬ 
tants  of  a  town. 

“  Now  let  us  see  whether  this  manure  of  two  sheep  per  acre 
gets  more  or  less  dilution  than  the  excrements  of  two  human 
beings  residing  in  towns.  The  manure  of  two  sheep,  which  is 
nearly  all  fluid  (the  dry  matter  being  only  y^th),  is  spread 
over  one  acre  of  land.  Taking  the  average  of  the  kingdom  the 
rain  fall  on  this  acre  will  be  about  26  inches  per  annum,  or  2626 
tons.  Thus  the  manure  of  each  sheep  is  diluted  with  1363  tons 
of  water :  but  the  excrement  of  each  resident  in  towns  only  re¬ 
ceives  as  follows : 

Annually,  as  water  supply  .  .  .30  tons 

„  rain  fall  .  ,  ,  .  50  „ 

80  „ 

Thus  proving  unmistakeably  that  the  much  abused  town  sewage 
is  in  reality  sixteen  times  less  diluted,  and  consequently  sixteen 
times  stronger  than  that  on  which  the  farmers  of  England  depend 
for  the  production  of  their  crops.” 

To  our  minds  Mr.  Mechi  has  proved  “  unmistakeably,” 
that  when  the  diluted  sewage  of  one  individual  is  distributed 
over  the  acre,  it  gets  sixteen  times  further  diluted  by  the 
rain  fall,  just  as  the  manure  of  each  sheep  does  ;  or  that  the 
excrement  of  an  individual  when  applied  in  the  way  Mr. 
Mechi  recommends,  gets  diluted  with  1443  tons 'of  water. 

It  ris  in  some  such  way  as  the  above,  we  fear,  that  Mr. 
Mechi  prepares  the  balance  sheets  which  so  confound  farmers 
and  puzzle  accountants.  In  his  published  lecture  he  says 
that  for  the  last  six  years  his  gain  as  landlord  and  tenant  has 
been  nearly  jool.  per  annum  on  his  little  farm  of  170  acres. 
This  looks  an  extraordinary  result ;  but  it  is  commonly  said 
that  Mr.  Mechi,  “  as  landlord  and  tenant”  has  sunk  some 
20,000 1.  on  this  little  farm  of  170  acres,  for  which  sum  700 1. 
per  annum  is  poor  interest  for  capital,  to  say  nothing  about 
profits  on  working  the  farm. 

We  have  left  ourselves  scarcely  space  to  notice  Dr.  Dau- 
beny’s  cautious  and  thoughtful  lecture,  nor  further  to  allude 
to  the  chemical  part  of  the  subject,  than  once  more  to  press  it 
earnestly  on  the  attention  of  all  practical  chemists.  “  There 
is  good  ground  for  believing,”  say  the  government  commis¬ 
sioners,  “  that  the  methods  yet  proposed  for  dealing  with 
sewage  are  not  the  best  that  can  be  devised,  and  that  further 
investigation  will  probably  result  in  the  discovery  of  pro¬ 
cesses  more  thoroughly  equal  to  the  suppression  of  the 
nuisance,  and  at  the  same  time  calculated  to  give  more  valu¬ 
able  products.”  In  this  belief  we  cannot  help  joining,  and 
therefore  strongly  recommend  the  consideration  of  the  sub¬ 
ject  to  every  chemist  who  is  anxious  for  fame  and  fortune. 


Treating  Ores  to  obtain  Metallic  Oxides  for  Dyeing ,  Printing, 
and  Painting.  F.  W.  Emerson. 

This  patent  was  briefly  alluded  to  in  our  last  number ;  we 
shall  now  offer  a  few  remarks  upon  it.  We  confess  we 
should  not  take  it  up  so  much  in  detail,  were  it  not  that  it 
has  excited  a  great  deal  of  attention,  more  especially  among 
theoretical  chemists  who  have  long  considered  tungsten  as 
belonging  to  those  groups  of  metals  which,  like  thorium 
vanadium,  tellurium,  and  many  others,  are  of  extreme  interest 
as  regards  their  reactions  and  general  properties,  but  appa¬ 
rently  too  rare  to  be  made  available  in  the  arts.  Tungsten 
has  been  looked  upon  by  chemists  for  some  time  past  as 
likely  ere  long  to  be  removed  from  this  reproach,  and  efforts 


have  been  made  by  several  skilful  chemists  to  apply  the  com¬ 
paratively  large  quantities  which  are  now  being  discovered 
to  practical  uses.  Tungstate  of  soda  has  already  been  used 
as  a  mordant,  and  for  the  purpose  of  rendering  fabrics  non- 
inflammable  ;  Mr.  Emerson’s  patent  is,  more  especially,  for 
procuring  colours  for  dyeing,  printing,  and  painting. 

The  first  thing  to  which  his  patent  calls  attention,  and  to 
which  a  chemist’s  notice  would  be  attracted,  whether  placed 
first  or  last  in  the  patent,  is  what  the  patentee  considers  a 
new  metal,  and  accordingly,  exercising  the  privilege  of  dis¬ 
coverers,  gives  to  it  the  unfortunate  name  of  chrolithineum. 
We  say  unfortunate  name,  because  it  is  not  only  the  longest 
name  upon  the  list  of  metals,  but  the  ugliest.  We  shall  pre¬ 
sently  see  the  evidence  upon  which  the  existence  of  this  new 
metal  is  based.  Here  are  three  points  claimed  in  the  inven¬ 
tion  :  — 

“  It  consists,  firstly,  in  the  separation  of  a  metallic  sub¬ 
stance,  which  I  believe  to  be  entirely  new,  and  which  I 
propose  to  call  chrolithineum,  from  the  so-called  ores  of 
tungsten,  such  as  wolfram,  tunstate  of  lime,  tungstic  oxide 
and  others,  and  the  manufacture  and  application  of  its  various 
salts  to  useful  purposes  in  the  arts,  such  as  dyeing  textile 
fabrics,  painting  on  porcelain,  and  the  production  of  paints 
and  pigments. 

“  Secondly,  in  the  manufacture  and  application  of  the  so- 
called  blue  oxide  of  tungsten  as  a  dyeing  substance  for 
textile  fabrics,  and  as  a  paint  or  pigment. 

“  Thirdly,  the  production  of  paratungstate  of  alkali, 
metatungstate  of  alkali,  isotungstate  of  alkali,  and  poly¬ 
tungstate  of  alkali,  which  may  be  used  in  the  preparation  of 
paints  and  pigments,  and  for  dyeing  textile  fabrics,  and 
other  useful  purposes,  and  the  combination  of  paratungstic, 
metatungstic,  isotungstic,  and  polytungstic  acids  with  any 
suitable  metallic  oxide,  or  mixtures  of  metallic  oxides  as  a 
base,  such  as  the  oxides  of  lead,  zinc,  barytes,  lime  and 
others,  to  form  paints  and  pigments.” 

In  order  to  obtain  the  salts  or  oxides  of  the  new  metal,  the 
patentee  fluxes  the  ores  with  an  alkaline  salt ;  but  in  place  of 
doing  this  in  an  ordinary  reverberatory  furnace,  by  which  the 
vapour  wmuld  be  lost,  he  conducts  the  operation  in  a  retort 
of  iron  or  fine  clay,  and  conducts  the  volatile  portion  into 
a  condensing  apparatus. 

To  procure  the  metal  from  the  oxide  or  salt,  he  reduces 
with  coal,  coke  dust,  or  oil,  tar,  hydrogen,  carburetted 
hydrogen,  potassium  or  sodium. 

To  produce  paints  or  pigments  with  chrolithineum,  he  takes 
the  solution  of  a  salt  of  it,  either  alone  or  mixed  with  the  salt 
of  any  other  metallic  oxide  that  does  not  cause  a  precipitate, 
and  adds  the  salt  of  any  other  metallic  salt  which  will  cause 
a  precipitate,  with  or  without  the  addition  of  any  vegetable 
or  animal  tinctorial  matter.  As  an  example,  the  patentee 
cites  a  process  with  bichromate  of  potash,  which  is  exactly  the 
same  as  that  for  preparing  chromate  of  lead,  except  that  for 
a  solution  of  lead  he  substitutes  a  solution  of  chrolithineum. 
This  process  Tor  producing  a  yellow  on  a  textile  fabric  is 
also  precisely  that  for  dyeing  yellow  with  lead  and  bichromate 
of  potash.  In  fact  all  the  evidence  given  in  the  patent  leads 
us  to  believe  that  chrolithineum  is  lead,  which  has  been 
carried  over  in  the  distillation  in  the  way  that  we  know  it  is 
often  carried  into  the  flues  of  lead  reducing  furnaces.  Of 
course  we  do  not  say  that  Mr.  Emerson  has  not  had  the  good 
fortune  to  discover  a  new  metal,  but  the  patent  before  us 
does  not  prove  the  fact.  If,  however,  the  patentee  has  been 
so  happy,  he  may  indeed  be  proud  of  so  brilliant  and 
unlooked  for  a  result.  Moreover,  as  he  gets  the  new  metal 
from  wolfram,  tungstate  of  lime,  tungstic  oxide,  it  is  plain 
that  Scheele,  Klaproth,  Vauquelin,  Berzelius,  Wohler, 
Malaguti,  Laurent  and  others,  have  all  erred  fearfully  in 
their  analyses  of  the  ores  and  salts  of  tungsten,  and  have 
moreover  allowed  a  most  brilliant  discovery  to  slip  through 
their  fingers. 

The  patentee  prepares  his  alkaline  tungstates,  paratung- 
states,  metatungstates,  isotungstates,  and  polystungstates  by 
Laurent’s  methods,  he  then  claims  the  salts  of  these  acids 
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with  all  the  metallic  oxides  as  paints  or  pigments.  He  does 
not,  however,  state  what  colours  he  obtains,  and  with  the 
metals  which  give  colourless  solutions  we  believe  only 
white  precipitates  are  obtained  ;  but  the  following  are  some 


of  the  coloured  tungstates  which 

are  commonly  known : 

Tungstate  of  molybdenum  . 

.  dark  purple 

99 

chromium 

.  green 

99 

vanadium 

.  broAvnish  yelloAV 

99 

uranous  oxide . 

.  brown 

99 

uranic  oxide  . 

.  light  ArelloAV 

cadmium ....  Avhite,  but  reddish 
Avhen  gently  heated,  and  bluish  black  if 
heated  to  redness. 

99 

tin  . 

.  yelloAV 

99 

ferrous  oxide  . 

.  light  broAvn 

99 

ferric  oxide 

.  cinnamon  coloured 

99 

cobalt 

.  violet 

99 

nickel  . 

.  light  green 

99 

copper 

•  99 

99 

mercurous  oxide 

.  yellow 

99 

mercuric  oxide 

.  yellow  or  red 

99 

silver 

.  Avhite,  but  brown 
Avhen  gently  heated. 

From  the  extreme  scantiness  of  our  knowledge  upon  the 
compounds  of  tungsten  with  the  metals,  it  becomes  probable 
that  the  patentee  will  find  some  valuable  pigment  among 
them. 

The  patent  includes  the  use  of  the  tungstates  for  dyeing. 
In  using  the  tungstates,  he  takes  a  solution  and  boils  the 
fabric  with  it,  and  then  passes  the  prepared  cloth  through 
decoctions  of  the  dye-woods,  Persian  berries,  cochineal,  & c. 
He  does  not  mention  the  colours  obtained,  but  the  subject  is 
interesting,  and  the  patent  may,  one  day,  turn  out  very  va¬ 
luable,  if  any  of  the  colours  are  good. 

Perhaps  the  most  interesting  portion  of  the  patent  is  where 
the  formation  of  the  blue  oxide  in  tissues  is  claimed.  He 
boils  the  yarn,  &c.  with  an  alkaline  tungstate,  and  after 
drying,  immerses  in  dilute  muriatic,  sulphuric,  or  acetic 
acids,  and  then  deoxidises  with  metallic  tin  or  zinc.  We 
should  much  like  to  see  some  cloth  dyed  in  this  Avay.  To 
sum  up,  there  is  much  that  may  be  very  valuable  in  this 
patent,  but  the  information  in  it  as  to  the  nature  of  the  dyes 
and  colours  obtained  is  too  vague. 


CORRESPONDENCE. 


Building  Stones. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  was  unwilling  to  lengthen  still  further  the  protracted 
discussion  on  Mr.  Burnell’s  paper,  but  I  will  now  crave  per¬ 
mission  to  say  a  few  words  concerning  that  part  of  it  relating 
to  “  salt  efflorescences.”  In  the  first  place  the  terms  “  salt- 
petering  ”  and  “  nitrification,”  are  apt  to  suggest  to  a  casual 
hearer  that  the  substance  in  question  is  mainly  composed  of 
nitre,  or  more  correctly  nitrate  of  potassium,  whereas  such  is 
very  seldom  the  case  ;  in  fact  it  is  quite  the  exception  instead 
of  being  the  rule.  I  have  now  before  me  some  notes  of  37 
specimens  of  “  salt  ”  collected  from  the  surfaces  of  various 
building  materials.  Of  these  31  contained  only  sulphate  of 
sodium  (with  inconsiderable  traces  of  other  salts);  3  were 
mainly  composed  of  the  same  salt,  but  also  contained  sul¬ 
phates  of  magnesium  and  aluminium;  2  samples  consisted  of 
sulphate  of  sodium,  together  with  various  phosphates  and 
nitrates,  the  latter  (generally  nitrates  of  sodium  and  calcium) 
never  exceeding  18  per  cent,  of  the  whole.  The  last  speci¬ 
men  was  made  up  of  the  sulphates  of  sodium  and  potassium, 
with  a  small  amount  of  nitrates,  and  a  notable  quantity  of 
common  salt,  &c.  ;  this  latter  ingredient  being  derived,  I 
imagine,  from  sea-spray,  as  the  sample  was  found  in  a  vault 


at  the  old  castle  of  Mont  Orgueil,  Jersey.  For  all  practical 
purposes  I  think  that  sulphate  of  sodium  may  be  taken  as 
the  chief  component  of  those  “  salt  ”  formations,  so  destruc¬ 
tive  to  the  architecture  of  this  country ;  and  in  all  building 
materials,  therefore,  whether  of  natural  or  artificial  origin, 
the  absence  of  this  substance  should  be  satisfactorily  proved 
before  they  are  employed  for  any  important  work.  If  due 
precautions  had  been  taken  by  the  Crystal  Palace  Company 
in  the  selection  of  their  materials,  and  if  surface-water  had 
never  been  used  there  for  mixing  mortars,  cements,  & c.  I 
feel  assured  that  the  salt  “  efflorescences  ”  apparent  in  the 
Pompeian,  Byzantine,  and  other  courts,  to  the  disfigurement 
alike  of  classical  decoration  and  visitors’  coat  sleeves,  would 
have  been  far  less  injurious,  if,  indeed,  they  had  not  been 
altogether  avoided. 

With  regard  to  the  preventive  means,  I  can  add  but 
little  to  the  mass  of  information  already  obtained ;  but  I 
cannot  help  denouncing  the  too  free  use  of  resinous,  ole¬ 
aginous,  or  tarry  matters,  as  my  own  experiments  have 
shown  me  that,  in  the  event  of  fire,  the  walls  of  a  building 
treated  with  such  substances  would  inflame  the  moment  their 
temperature  was  raised  to  about  2000.  Still,  where  a  build¬ 
ing  is  to  be  erected  upon  a  soil  known  to  be  impregnated 
with  various  salts,  the  writer’s  plan  of  “  insulation,”  1  in 
which  the  upward  percolation  of  moisture,  if  the  expression 
is  allowable,  is  prevented  by  a  seam  of  asphalte  laid  on  every 
Avail,  when  at  a  height  of  from  two  to  four  feet  from  the 
ground,  may  be  employed  with  safety  and  advantage.  To 
the  general  efficiency  of  silicate  of  calcium,  or,  still  better,  of 
aluminium,  I  can  also  bear  testimony. 

In  reply  to  an  observation  of  Professor  Ansted’s,  I  may 
here  remark  that  I  have  observed  silicate  of  calcium  in  a 
partly  crystalline  condition,  when  its  formation  has  been 
very  sIoav,  but  in  this  state  it  is  certainly  very  rare.  In  re¬ 
lation  to  curative  processes,  I  am  decidedly  of  opinion  that 
no  universal  system  can  be  recommended.  The  plan  adopted 
should  ahvays  be  that  most  suited  to  the  requirements  of  each 
particular  case.  Where,  as  generally  happens,  the  efflores¬ 
cence  consists  chiefly  of  the  sulphate  of  sodium  or  mag¬ 
nesium,  a  weak  solution  of  chloride  of  barium  may  be 
applied  with  great  advantage,  as  the  original  “  salt  ”  is  then 
destroyed,  sulphate  of  barium  and  chloride  of  sodium  (or 
magnesium)  being  formed.  The  first  is  perfectly  insoluble, 
and  the  latter,  which  appears  to  have  little  or  no  action 
upon  building  materials,  soon  gets  washed  aAvay.  This 
solution,  and  also  one  of  shell-lac  in  ordinary  borax,  was 
kindly  tried  for  me  at  the  Crystal  Palace,  by  gentlemen 
connected  with  the  fine  arts  department,  more  than  three 
years  ago,  as  far  as  I  can  now  learn,  with  entire  success. 
Sulphate  of  ammonium  has,  according  to  my  experiments, 
no  injurious  effect  on  buildings  until  it  meets  with  sub¬ 
stances  capable  of  converting  it  into  the  corresponding 
sodium  salt ;  and  I  consider  that  its  action  may  be  disre¬ 
garded  practically,  as  its  presence  in  the  atmosphere  is  quite 
exceptional.  Sulphurous  acid,  also,  either  free  or  in  com¬ 
bination  with  ammonia,  I  believe  to  have  rather  a  preserva¬ 
tive  influence  than  otherwise,  as  it  is  never  present  in 
sufficient  quantity  to  cause  an  efflorescence  of  sulphites ; 
and  its  compounds  with  lime,  alumina,  See.  are  very  insolu¬ 
ble.  It  is  very  probable  that  the  theory  of  osmosis  has  been 
endoAved  by  many  with  far  more  important  functions  in 
relation  to  building  materials  than  it  really  possesses,  for, 
granting  that  stone  has  a  large  amount  of  air  condensed 
Avithin  it  Avhen  first  quarried,  the  process  of  diffusion,  result¬ 
ing  from  occasional  and  minute  differences  in  the  external 
atmosphere,  must  proceed  but  very  sloAvly  under  the  retard¬ 
ing  influences  of  damp  and  a  Ioav  temperature.  In  common 
with  many  others.  I  differ  entirely  from  Mr.  Burnell  Avhen 
he  designates  as  “  obscure  ”  that  branch  of  chemical  science 
relating  to  the  phenomenon  of  “  salification,”  as  I  prefer  to 
call  it. — I  am,  &c. 

Wentworth  L.  Scott. 


1  Adopted  at  St.  James’s  Hall  and  other  buildings. 
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Chemical  Notices  from  Foreign  Sources. 

I.  MINERAL  CHEMISTRY. 

On  some  Metallic  §eleni*les,  by  G.  Little.1 — Selenide 
of  Nickel,  Ni  Se,  is  obtained  by  heating  thin  plates  of  nickel 
in  the  vapour  of  selenium.  It  is  silver  white,  has  a  metallic 
lustre,  is  unaffected  by  the  atmosphere,  but  when  heated 
gives  off  the  selenium.  It  is  not  attacked  by  water,  dilute 
or  concentrated  hydrochloric  acid,  but  is  perfectly  dissolved 
by  nitric  acid  and  aqua  regia.  It  melts  at  a  strong  red  heat, 
and  on  cooling  assumes  a  regular  crystalline  appearance ; 
it  is  brittle,  and  gives  an  uneven  fracture.  The  sp.  gr.  is 
8 *46.  When  fused  with  borax  a  beautiful  golden  yellow 
mass  with  a  striated  surface  is  obtained.  It  contains  43*1  3 
per  cent,  of  nickel. 

Selenide  of  Cohalt,  Co  Se,  is  formed  by  the  action  of  the 
vapour  of  selenium  on  cobalt  in  an  atmosphere  of  hydrogen. 
Seleniuretted  hydrogen  is  formed,  part  of  which  is  decom¬ 
posed  by  the  cobalt  and  part  of  which  escapes.  Selenide  of 
cobalt  melts  at  a  strong  red  heat.  Fused  with  borax  it  gives 
a  yellow  crystalline  metallic  mass.  It  contains  42*31  per 
cent,  of  cobalt. 

Selenide  of  Iron,  Fe2Se3,  containing  32*15  per  cent,  of  iron, 
the  author  obtained  by  heating  iron  wire  in  the  vapour  of 
selenium.  The  product  was  fused  with  borax  in  a  hessian 
crucible,  and  a  greyish  yellow  metallic  mass  was  obtained, 
which  was  easily  pulverised,  which  soon  changed  in  the  air, 
and  which  had  a  sp.  gr.  of  6-38.  With  hydrochloric  acid  it 
gave  chloride  of  iron.  Seleniuretted  hydrogen  was  developed 
with  diluted  nitric  acid.  It  dissolved  in  strong  nitric  acid, 
forming  a  yellow  liquid. 

Selenide  of  Cadmium,  Cd  Se,  which  contains  56*76  per 
cent,  of  cadmium,  is  a  golden  yellow,  lustrous  crystalline 
substance  which  melted  with  borax,  gave  a  greyish  black  la¬ 
mellar,  crystalline  easily  powdered  mass,  with  the  sp.  gr.  8*789. 

Selenide  of  Tin,  Sn  Se2,  is  formed  by  precipitating  chloride 
of  tin  with  hydroselenic  acid.  The  vapour  of  selenium 
unites  with  melted  tin  to  form  a  tin  white  mass,  having  a 
metallic  lustre,  and  giving  a  conchoidal  fracture.  Its  sp. 
gr.  is  5*133.  It  melts  easily,  is  not  attacked  by  hydrochloric 
acid,  is  quickly  decomposed  by  nitric  acid,  and  soon  dissolves 
in  aqua  regia.  It  contains  43*71  per  cent,  of  tin. 

Selenide  of  Bismuth,  Se  Bi3,  is  not  attacked  by  hydrochloric 
acid,  is  only  slightly  soluble  in  dilute  nitric  acid ;  but  is 
quickly  and  perfectly  dissolved  by  strong  nitric  acid  and 
aqua  regia.  The  sp.  gr.  is  7*406,  and  its  composition  ap¬ 
proaches  the  formula  Bi  Se3.  It  contains  66*79  per  cent,  of 
bismuth. 

Selenide  of  Copper,  Cu  Se,  may  be  made  by  precipitating 
the  sulphate  of  copper  with  hydroselenic  acid ;  or  in  the  dry 
way  by  passing  selenium  vapour  over  heated  copper  foil. 
In  the  latter  way  a  greenish  black  crystalline  mass  is  formed 
with  the  sp.  gr.  6*655  r&nd  the  composition  Cu  Se.  It 
contains  44*03  per  cent,  of  copper. 

Selenide  of  Mercury,  Hg2  Se,  obtained  by  heating  selenium 
and  mercury  together  and  allowing  the  product  to  sublime, 
forms  purple  or  violet  coloured  lustrous  crystals  which  have 
the  sp.  gr.  8*877.  The  compound  contains  83*76  per  cent,  of 
mercuiy. 

Selenide  of  Lead,  properly  prepared,  has  nearly  the  formula 
Pb  Se,  and  the  sp.  gr.  8*154.  It  contains  71  per  cent,  of  lead. 

Selenide  of  Arsenicum,  As  Se3,  obtained  by  heating  arseni- 
cum  with  melted  selenium,  is  a  shining  metallic,  friable  mass, 
which  is  easily  reduced  to  a  black  powder.  The  sp.  gr.  is 
4*752.  It  contains  57  per  cent,  of  arsenicum  to  43*03  of 
selenium.  (These  numbers  have,  perhaps,  been  changed  by 
mistake:  to  form  As  Se3  38*94  percent,  of  arsenicum  and 
6i*o6  of  selenium  are  necessai’y.) 

II.  ORGANIC  CHEMISTRY. 

Strychnia  and  Brucia.—  M.  Stahlschmidt  publishes 
a  long  memoir  on  these  bodies2,  in  which  he  shows  that 

1  Anna l.  der  Chem.  und  Pharm.  Bd.  cxii.  s.  211. 

8  Annul,  der  Physik  und  Chem,  Bd.  cviii.  s.  513. 
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when  an  equivalent  of  their  hydrogen  is  replaced  by  an 
equivalent  of  methyl  (C2H3)  the  new  compound  is  quite 
innocuous.  The  author  proved  it  by  experiments  on  a 
rabbit,  which  suffered  no  ill  effects  from  the  administration 
of  the  methylated  alkaloid,  but  died  in  five  minutes  after  the 
Y^th  of  a  gramme  of  pure  strychnia  had  been  placed  upon  its 
tongue. 

Methyl-brucia  behaves  in  exactly  the  same  way  as 
methyl-strychnia.  M.  Nickles3  points  out  the  fact  that 
substitution  does  not  in  every  case  so  completely  change  the 
physiological  properties  of  the  alkaloids,  for  chlorinated 
strychnia  is  as  poisonous  as  the  original  strychnia.  In  these 
cases  however  the  change  has  been  occasioned  by  methyl, 
and  it  is  curious  to  know  that  hydrocyanic  acid  in  combina¬ 
tion  with  methyl  is  perfectly  inoffensive. 

The  methylated  bases  are  prepared  by  the  ordinary  pro¬ 
cesses.  The  alkaloid  in  fine  powder  is  placed  in  contact 
with  iodide  of  methyl  which  combines  with  it,  forming  a  new 
compound  which  is  the  iodide  of  base  substituted : 

rC42HooN204  I 

C44Ho4N204I  or  N-j  C2  Hs  Vl. 

This  iodide  is  very  soluble  in  warm  water,  and  slightly  so 
in  cold.  It  is  decomposed  by  the  salts  of  silver,  which  fix 
the  acid  and  form  iodide  of  silver.  It  is  not  volatile.  In 
contact  with  oxide  of  silver  and  a  little  water  it  yields  the 
free  base — hydrate  of  methyl-stry chine  ;  which  however  may 
be  obtained  more  easily  by  decomposing  the  sulphate  with 
baryta  water.  The  liquid  is  coloured  violet  at  first,  but  long 
yellowish  crystals  soon  appear,  which  do  not  change  when 
exposed  to  the  air,  and  contain  16  or  17  per  cent,  water. 
This  is  the  hydrated  base.  It  is  very  sohible  in  water  and 
in  alcohol,  but  insoluble  in  ether.  It  displaces  the  principal 
metallic  oxides  from  their  combinations,  and  is  coloured 
brown  when  treated  with  peroxide  of  lead  or  bichromate  of 
potash  and  sulphuric  acid.  The  author  has  further  studied 
the  various  compounds  this  base  forms  with  acids. 

Methyl-brucine  is  obtained  like  the  preceding,  but  it  is 
difficult  to  isolate  the  hydrated  base.  It  forms  compounds 
in  every  respect  similar  to  those  of  methyl-strychnine.  The 
hydriodrate  of  methyl-brucine,  C48H29N208  +  I,  crystallises 
in  brilliant  lamellse.  From  what  precedes  the  authors  con¬ 
clude  that  strychnia  and  brucia  are  two  bases  of  the  same 
class  as  the  ammonias. 

III.  CHEMICAL  ANALYSIS. 

Detection  of  Protoxide  of  Copper  in  the  Pre¬ 
sence  of  Binoxide.  —  Protochloride  of  copper  reduces 
sesquichloride  of  iron  even  in  the  cold,  and  such  a  solution 
is  not  coloured  red  by  the  sulphocyanide  of  potassium ;  on 
the  contrary,  it  decolorises  a  solution  prepared  with  a  salt 
of  the  sesquioxide  of  iron  and  a  sulphocyanide.  These  re¬ 
actions  do  not  take  place  in  the  presence  of  albumen  which 
precipitates  the  ferric  salts.  In  such  a  case  Schiff4  employs 
with  success  a  solution  of  iodic  acid  and  starch.  The  least 
trace  of  the  protoxide  of  copper  is  shown  by  reduction  of  the 
iodic  acid,  and  the  production  of  the  blue  iodide  of  starch. 
When  the  liquid  is  alkaline  it  must  be  neutralised  with  pure 
hydrochloric  acid. 

Similar  reductions  take  place  with  chromic,  molybdic,  and 
tungstic  acids.  With  protoxide  of  copper  dissolved  in  am¬ 
monia,  chromic  acid  is  reduced  to  the  green  oxide,  tungstic 
acid  to  the  green  sesquioxide,  and  molybdate  of  ammonia  to 
the  blue  oxide.  Schiff  prefers  iodic  acid  to  these  reagents, 
because  it  is  easily  procured,  and  because  albuminous  liquids 
do  not  interfere  with  the  action. 

IV.  TECHNICAL  CHEMISTRY. 

Calcium. — A  ready  way  of  procuring  calcium  has  been 
discovered  by  M.  Caron.5  He  heats  in  an  ordinary  furnace 
a  mixture  of  fused  chlorine  of  calcium  in  powder,  400  parts 


3  Journ.  de  Pharm.  etde  Chimie,  Mars  i860. 

4  Annal.  der  Chem.  und  Pharm.  Bd.  cxii.  s.  zil. 

5  Comptes-Rendus. 
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of  granulated  zinc,  and  100  parts  of  sodium  —  using  as  great 
a  heat  as  possible,  but  preventing  the  volatilisation  of  the 
zinc.  An  alloy  of  calcium  and  zinc  is  found  in  the  crucible, 
whilst  the  preparation  is  finished,  which  is  then  heated  in  a 
carbon  crucible  until  all  the  zinc  is  driven  off.  The  author 
hopes  to  procure  barium  and  strontium  in  the  same  way. 

SCIENTIFIC  NOTES  AND  QUERIES. 


Mulder’s  Process  for  Determining'  tlie  Amount 
of  Alcoliol  in  ^^ines  and  other  Alcoholic  Mix¬ 
tures. —  Sir,  —  Your  correspondent  E.  G.  (Chemical  News, 
No.  9,  p.  108)  so  unjustly  condemns  as  incorrect  the  useful 
method  of  Mulder  for  determining  the  amount  of  alcohol  in  wines 
and  other  alcoholic  fluids,  that  it  is  but  fair  to  set  your  readers 
right  upon  the  subject.  In  this  method,  of  which  it  will  be 
recollected  that  an  example  was  given  in  No.  3,  p.  36,  the  sp.  gr. 
of  the  alcoholic  fluid  to  be  examined  is  taken,  and  half  being 
then  evaporated  away  the  residue  is  increased  with  water  to  its 
original  volume.  The  sp.  gr.  of  this  mixture  being  then  taken, 
the  latter  sp.  gr.  is  deducted  from  the  former,  and  the  result  is 
the  sp.  gr.  of  the  alcohol  and  water  as  they  existed  in  the  fluid. 
E.  G.  sets  out  with  the  assertion  that  the  result  obtained  in  the 
working  of  the  example  is  erroneous  : 

Sp.  gr.  of  the  wine  ......  0-9953 

Sp.  gr.  of  the  mixture  .....  1-0080 

0-9873 

“9873,”  he  says,  “is  not  the  difference  between  roo8o  and 
°‘9953  ;  the  difference  is  -0127.”  Now  it  is  evident  that  if  0-9953 
were  subtracted  from  roo8o  the  difference  would  be  -0127,  but 
then  the  reverse  of  this  operation  is  distinctly  indicated  and  the 
difference  is  thus  clearly  0-9873.  E.  G.  then  gives  a  rule  for  the 
correct  working  of  the  problem,  which  I  deduce  from  his  formula 
to  be  this : — The  specific  gravity  of  the  alcohol  and  water  evapo¬ 
rated;  that  Is,  forming  half  the  volume  of  the  fluid  is  obtained 
by  subtracting  twice  the  difference  between  the  specific  gravity 
of  the  wine  and  that  of  the  mixture  from  1000.  The  example  in 
question  would  according  to  this  rule  be  worked  thus : 

1*0080-0-9953 =-0127 
;  -0127  x  2  =-0254 

1000  —  -o254=-974o=;the  sp.  gr.  of  half  the  original  volume. 

According  to  Mulder’s  working  the  specific  gravity  is  '9873,  but 
then  it  must  be  remembered  that  this  latter  is  the  specific  gravity 
of  the  alcohol  and  water  as  they  existed  in  the  wine,  and  not  in 
half  its  volume.  The  result  obtained  by  E.  G.  may  thus  be 
shown  to  exactly  coincide  with  that  given  by  Mulder,  for  if  '9746 
be  increased  by  1,  and  this  divided  by  2,  the  specific  gravity  of 
the  alcohol  and  water  as  they  exist  in  the  wine  is  obtained : 

1^6  = -9873. 
z 

Or  if  the  multiplication  of  the  difference  between  the  specific 
gravities  be  neglected,  the  same  result  will  be  arrived  at :  1000— 
0-0127  =  -9873.  The  methods  of  Mulder  and  of  E.  G.  give,  there¬ 
fore,  precisely  similar  results,  if  the  volume  of  fluid  whose  specific 
gravity  is  ascertained  be  always  borne  in  mind.  I  may  add 
that,  from  having  repeatedly  compared  the  results  obtained  by 
the  ordinary  mode  of  distillation  with  this  method,  I  am  perfectly 
satisfied  of  its  correctness,  while  the  great  facility  and  rapidity 
with  which  the  operation  is  performed,  recommend  it  above  every 
other  with  which  I  am  acquainted. — II.  Napier  Draper,  F.  C.  S. 


LABORATORY  MEMORANDA. 


Apparatus  for  keeping*  a  liquid  at  a  constant 
JLevel. — Sir, — Having  recently  been  engaged  in  some  experi¬ 
ments  on  solutions  requiring  the  loss  by  evaporation  to  be  made 
up  from  time  to  time,  I  was  induced  to  construct  an  apparatus 
which  should  perform  this  duty  without  the  necessity  of  continual 
supervision.  Thinking  the  arrangement  may  be  of  use  to  some 
of  your  readers  I  will  endeavour  to  describe  it.  A  flask  is  pro¬ 
vided  to  contain  the  supply  of  water  or  other  liquid,  to  which  is 
fitted  a  cork  pierced  with  two  holes ;  into  each  of  these  holes  is 
inserted  a  tube  bent  twice  at  right  angles  in  such  a. manner  as  to 
form  a  syphon.  One  of  these  tubes  (which  I  will  call  the  first) 
descends  to  the  bottom  of  the  flask,  the  second  tube  terminating 


in  the  top.  All  the  joints  must  be  made  airtight,  and  it  is  then 
ready  for  use  in  the  following  manner :  the  flask  and  first  tube  is 
filled  with  water,  and  the  thumb  being  placed  over  the  orifice,  the 
two  tubes  are  placed  in  the  vessel  containing  the  solution  in  suph 
a  manner  that  the  second  tube  shall  just  reach  the  level  it  is 
desired  the  water  shall  keep.  The  thumb  being  now  removed  the 
water  will  flow^into  the  vessel  until  the  orifice  of  the  second  tube 
is  coveied,  when  the  flow  of  water  will  stop  until  by  evaporation 
the  orifice’is  again  exposed,  when  the  syphon  will  again  act.  The 
apparatus  will  continue  to  act  in  this  manner  until  the  liquid 
attains  the  same  level  in  both  vessels.  It  may  be  filled  either  by 
a  third  tube,  which  must  be  capable  of  being  closed  airtight  at 
pleasure,  or  by  inverting  the  apparatus  and  inserting  a  funnel 
into  one  of  the  tubes.  By  means  of  a  perforated  cork  the  appa¬ 
ratus  may  be  fitted  to“a  retort  or  gas  apparatus.— -John  Tillman. 


MISCELLANEOUS. 


Clarifying*  Coal  Oils.  —  Messrs.  Dumoulin  and  Cotelle 
have  been  making  a  series  of  experiments  with  a  view  of  ren¬ 
dering  heavy  oils  suitable  for  ordinary  lighting  purposes,  and 
have  succeeded  in  producing  a  magnificent  light,  free  from  smoke 
and  smell,  and  adapted  in  all  respects  for  burning  in  a  room.  The 
following  is  their  process In  a  close  vessel  are  placed  100  lbs. 
of  crude  coal  oil,  25  quarts  of  water,  1  lb.  of  chloride  of  lime, 
I  lbs.  of  soda,  and  half  a  pound  of  oxide  of  manganese.  The 
mixture  is  violently  agitated  and  allowed  to  rest  for  24  hours, 
when  the  clear  oil  is  decanted  and  distilled.  The  100  lbs.  of  coal 
oil  are  to  be  mixed  with  25  lbs.  of  resin  oil ;  this  is  one  of  the 
principal  points  in  the  manipulation,  it  removes  the  gummy 
parts  from  the  oil  and  renders  them  inodorous.  The  distillation 
spoken  of  may  terminate  the  process,  or  the  oils  may  be  distilled 
before  they  are  defalcated  and  precipitated _ Le  Genie  Industriel. 

Transparent  Ivory.  —  The  process  for  making  ivory 
transparent  and  flexible  is  simply  immersion  in  liquid  phosphoric 
acid,  and  the  change  which  it  undergoes  is  owing]  to  a  partial 
neutralisation  of  the  basic  phosphate  of  lime  of  which  it  princi¬ 
pally  consists.  The  ivory  is  cut  in  pieces  not  thicker  than  the 
twentieth  part  of  an  inch,  and  placed  in  phosphoric  acid  of  a 
specific  gravity  of  1*131,  until  it  has  become  transparent,  when  it 
is  taken  from  the  bath,  washed  in  water,  and  dried  with  a  clean 
linen  cloth.  It  becomes  dry  in  the  air  without  the  application  of 
heat,  and  softens  again  under  warm  water.— -Druggists’  Circular. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

Selenium — 1.  No.  2.  No.  But  you  must  not  call  yourself  a  ■pharma¬ 
ceutical  chemist. 

A  Chemical  Student — Enter  at  the  College  of  Chemistry  or  some  other 
laboratory  if  possible.  If  not  get  some  book  on  analysis  and  work  straight 
through  it  at  home. 

’Evurxoitrrizai — 1.  The  ointment  will  keep  well  in  cold  weather,  but 
the  consistence  will  necessarily  vary  somewhat  with  the  temperature.  In 
the  case  of  the  clarified  butter  at  9 d.  per  lb.  is  our  correspondent  cer¬ 
tain  that  the  whole  of  the  mercurial  solution  was  mixed  by  the  “  occa¬ 
sional  ”  stirring  ?  z.  The  easiest  way  to  separate  cadmium  from  zinc  ore 
is  to  dissolve  in  sulphuric  acid,  supersaturate  with  the  acid,  and  precipi¬ 
tate  with  sulphuretted  hydrogen.  The  sulphide  of  cadmium  is  then 
reduced  and  distilled. 

Your  Subscriber — No  ;  it  is  not  however  “carbonising,”  but  the  escape, 
or  efflorescence,  of  the  water  of  crystallisation.  Faraday  says  that  crystals 
having  no  part  of  their  surface  broken,  and  carefully  preserved  from 
external  violence,  remain  perfect. 

A  Subscriber.— 1,  A  mixture  of  the  best  ivory  black  and  spirit  varnish 
carefully  applied.  2.  We  do  not  know  of  any. 

W.  J.  J. — Consult  Thomson’s  Treatise  on  Distillation. 

S.  K.  E — Probably  none,  unless  it  be  added  in  large  excess,  which  is  not 
likely  to  be  done. 

Erratum — P.  175,  col.i,  lines  14  and  21,  for  “Eames  ”  read  “Lawes.” 

Books'  and  Papers  received — Introductory  lecture  delivered  in  the 
Carmichael  School  of  Medicine,  by  E.  W.  Davy,  M.B.  &c.  &c.  Lecturer 
on  Chemistry,  Carmichael  School.  On  a  Simple  and  Expeditious  Method 
of  Estimating  Phosphoric  Acid,  S(C.  by  E.  W.  Davy,  M.B. 
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j Remarks  upon  the  various  Methods  usually  adopted  for 

the  Separation  of  the  Alkalies  from  the  Bases  with 

which  they  are  generally  associated  in  Soils ,  Minerals , 

8fc.  by  Frederick  Field. 

The  separation  of  potasii  and  soda  from  other  metallic 
oxides,  and  particularly  tliat  of  magnesium  has  always 
been  considered  a  very  delicate, and  somewhat  difficult 
matter  in  chemical  analysis.  It  is  needless  to  observe 
that  in  the  investigation  of  soils,  minerals,  glass,  and 
some  metallurgic  products,  such  as  Slags,  &c.  great  im¬ 
portance  should  be  attached  to  tlieir  correct  estimation ; 
and  although  many  excellent  processes  have  been  de¬ 
vised,  it  can  scarcely  be  denied  that  at  the  best  chemists 
must  consider  the  determination  of  the  alkalies  as  a  re¬ 
sponsible,  and  at  times  not  a  very  satisfactory  affair, 
owing  to  the  comparatively  minute  proportions  in  which 
they  generally  exist,  and  the  number  of  operations  the 
substance  containing  them  has  to  undergo  before  their 
complete  elimination. 

It  is  intended  in  the  following  remarks  to  recapitulate 
as  briefly  as  possible  some  of  the  methods  usually  adopted, 
together  with  their  attendant  advantages  and  disad¬ 
vantages. 

1 .  Fusion  of  the  substance  with  hydrate  of  baryta.  A 
certain  quantity  of  the  mineral  or  other  substance  to 
be  analysed  is  heated  to  bright  redness  with  about  four 
times  its  weight  of  hydrate  of  baryta  in  a  platinum 
crucible  for  nearly  an  hour;  the  mass  is  not  entirely 
fused,  but  agglomerated,  and  if  the  heat  has  not  been 
too  elevated,  the  contents  on  cooling  may  frequently  be 
removed  from  the  crucible  by  a  slight  pressure  on  its 
sides  and  a  little  skilful  manipulation.  When  the  tem¬ 
perature  has  been  excessive,  the  mass  is  difficult  of  re¬ 
moval,  and  the  platinum  is  acted  upon  by  the  baryta, 
not  only  deteriorating  the  crucible,  but  causing  a  loss  of 
potash,  as  by  subsequent  digestion  in  hydrochloric  acid, 
the  double  chloride  of  platinum  and  potassium  is  liable 
to  be  formed,  which  remains  with  the  silica  after  eva¬ 
poration  to  dryness.  Independently  of  this,  the  solution 
of  the  compound  in  the  crucible  is  very  tedious,  from 
the  great  insolubility  of  chloride  of  barium  in  hydrochlo¬ 
ric  acid,  a  layer  of  this  salt  forming  upon  the  surface  of 
the  undecomposed  carbonate,  and  retarding  the  action  of 
the  acid.  The  preliminary  removal  of  the  contents  of 
the  crucible  is  therefore  of  some  importance,  provided  it 
can  be  effected  without  loss.  Dilute  hydrochloric  acid 
is  added,  and  after  complete  solution  the  whole  is  eva¬ 
porated  to  dryness.  On  removal  of  the  silica  by  filtration, 
hydrate  of  baryta  is  added  until  the  solution  is  decidedly 
alkaline,  the  precipitate  filtered  off,  and  carbonate  of 
ammonia,  mixed  with  free  ammonia,  is  added  in  excess ; 
the  liquid  is  heated,  allowed  to  stand  for  some  time,  and 
filtered  with  the  usual  necessary  washings,  the  filtrate 
evaporated  to  dryness,. and  ignited.  .  The  excess  of  am- 


moniacal  salts  is  volatilised,  and  the  alkalies  estimated 
in  the  usual  manner.  I  have  always  found  a  considerable 
difficulty  in  this  process,  viz.  the  entire  separation  of  the 
baryta  by  means  of  carbonate  of  ammonia.  Even  after 
boiling  the  strongly  alkaline  liquid  produced  by  adding 
an  excess  of  this  reagent,  baryta  is  recognised  in  the  fil¬ 
trate,  and  has  again  to  be  separated.  As  it  is  advisable 
to  obtain  the  alkalies  in  union  with  hydrochloric  acid 
for  the  separation  of  the  potash  from  the  soda  by  means 
of  chloride  of  platinum,  the  simple  addition  of  sulphuric 
acid  for  the  removal  of  the  baryta  is  inadmissible. 

The  alkaline  chlorides  together  with  the  excess  of 
carbonate  of  ammonia,  and  carbonate  of  baryta  must  be 
ignited,  weighed,  and  the  latter  collected,  estimated 
and  deducted  from  the  weights  of  the  mixed  carbonates 
after  ignition. 

There  is  no  doubt,  I  believe,  that  carbonate  of  baryta 
is  soluble  to  a  slight  extent  in  solutions  of  ammoniacal 
salts,  more  especially  in  chloride  of  ammonium:  Even 
the  sulphate  is  very  slightly  soluble  in  both  nitrate  of 
ammonia  and  chloride  of  ammonium. 

Perhaps  a  more  advisable  method  than  the  preceding, 
and  one  adopted  many  years  ago  by  Berzelius,  consists 
(when  the  alkalies  and  other  bases  exist  as  sulphates), 
in  decomposing  by  acetate  of  baryta,  filtering  and  igniting. 
The  alkaline  carbonates  can  then  be  separated  from  the 
rest  by  the  addition  of  boiling  water. 

By  this  means  ammoniacal  salts  may  be  altogether 
avoided.  In  the  filtrate  from  the  silica,  dilute  sulphuric 
acid  is  added,  and  the  baryta  entirely  precipitated,  whilst 
all  the  other  bases  remain  in  solution  as  sulphates  ;  the 
addition  of  acetate  of  baryta  converts  them  into  acetates, 
which  by  ignition  are  reduced  to  carbonates  (in  the  case 
of  iron,  to  peroxide),  and  the  alkalies  separated  by  solu¬ 
tion  in  water. 

Lime,  magnesia,  and  the  alkalies  may  be  determined 
in  a  soil  or  mineral  product  without  the  necessity  of  two 
fusions,  as  is  usually  the  case,  by  adopting  either  one  ot 
the  two  following  methods. 

To  the  filtrate  from  the  silica  sulphuric  acid  is  added, 
so  as  to  precipitate  nearly  all  the  baryta,  yet  leaving  the 
latter  in  slight  excess ;  the  sulphate  is  filtered  ofl,  and 
oxalate  of  ammonia  added,  which  throws  down  the  lime 
and  the  remaining  small  quantity  pf  baryta.  After 
washing,  the  precipitate  is  ignited  with  the  usual  pre¬ 
cautions,  and  weighed  ;  redissolved  in  hydrochloric  acid, 
sulphuric  acid  added,  the  precipitate  thoroughly  washed, 
dried,  ignited,  the  weight  of  the  baryta  calculated  from 
the  sulphate,  and  deducted  as  carbonate,  from  its  ad¬ 
mixture  with  the  carbonate  of  lime.  The  magnesia  and 
alkalies  according  to  Heintz  1  may  be  separated  as  fol¬ 
lows.  To  the  filtrates  from  the  oxalates  of  lime  and  ba¬ 
ryta,  phosphate  of  ammonia  is  added, ^  which  precipitates 
the  whole  of  the  magnesia.  After  filtration  the  phos¬ 
phoric  acid  is  precipitated  by  a  solution  of  nitrate  or 
acetate  of  lead,  and  the  excess  of  lead  removed  by  boiling 
with  carbonate  of  ammonia  and  ammonia.  After  filtra¬ 
tion,  the  alkalies  with  the  ammoniacal  solution  are 

.1  Q,  Journ.  Chem.  Soc.  vol.  i. 
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evaporated,  ignited,  and  the  former  estimated  in  the 
usual  manner. 

Sonnerschein’s  method  1  may  also  be  advantageously 
adopted  under  similar  circumstances. 

After  removal  of  the  lime,  the  filtrate  is  evaporated  to 
dryness,  and  gently  ignited.  Water  is  poured  upon  the 
dry  mass  when  cool,  and  it  is  then  boiled  with  carbonate 
of  silver  until  the  liquid  has  a  strong  alkaline  reaction. 
After  about  ten  minutes  boiling  the  decomposition  is 
generally  complete.  The  alkalies  with  a  trace  of  silver 
are  in  the  filtrate,  and  the  whole  of  the  magnesia  with 
the  precipitate.  A  few  drops  of  hydrochloric  acid  remove 
all  the  silver,  and  the  alkalies  can  be  readily  estimated. 
The  addition  of  the  same  acid  forms  an  insoluble  chloride 
with  the  precipitate,  dissolving  the  magnesia,  which  can 
be  determined  as  pyrophosphate,  by  addition  of  phos¬ 
phate  of  soda  in  its  ammoniacal  solution. 

When,  however,  the  alkalies  and  magnesia  are  to¬ 
gether  as  sulphates,  the  following  method  as  suggested 
by  Ebelman,  may  be  adopted.  That  chemist  having 
found  considerable  mechanical  difficulties  in  filtering  the 
sulphate  of  baryta,  formed  by  the  decomposition  of  the 
acetate  of  that  base,  proposed  heating  the  sulphates  of 
magnesia,  potash,  and  soda,  with  ^carbonate  of  baryta 
suspended  in  water.  This  plan  was  not  effectual,  as  the 
decomposition  was  incomplete,  and  sulphuric  acid  was 
always  found  in  solution.2  If  the  liquid,  however,  be 
acted  on  simultaneously  by  carbonate  of  baryta  and  a 
current  of  carbonic  acid,  a  bicarbonate  of  baryta  is  formed, 
and  consequently  no  trace  of  sulphuric  acid  can  exist. 
The  alkalies  also  are  converted  into  bicarbonates,  to¬ 
gether  with  a  portion  of  magnesia.  On  filtering,  evapo¬ 
rating  to  dryness,  and  digestion  in  water,  the  alkalies 
a.ie  dissolved,  and  the  magnesia  can  be  separated  from 
the  baryta  by  means  of  sulphuric  acid. 

There  are  still  simpler  methods  for  the  separation  of 
magnesia  from  the  alkalies,  of  which  mention  will  be 
made  in  the  next  number. 

(  To  be  continued.) 


On  the  Formation  of  Tartaric  Acid  from  Sugar  of 
Milk  and  Gum ,  by  J.  von  Liebig.3 

When  a  mixture  of  one  part  of  sugar  of  milk,  two  and 
a  half  parts  of  nitric  acid,  sp.  gr.  1-32,  and  two  and  a 
half  parts  of  water,  is  moderately  heated,  carbonic  acid 
and  gaseous  products  of  the  decomposition  of  nitric  acid 
are  disengaged,  and  there  separates,  after  continuing  the 
beat  for  some  time,  a  thick  white  magma  of  mucic  acid. 
Diluted  with  an  equal  volume  of  water,  and  filtered  from 
the  mucic  acid,  the  liquid  obtained  yields  a  fresh  portion 
of  mucic  acid  on  being  again  heated  with  one  fourth  of 
the  nitric  acid  before  employed.  The  whole  of  the  mucic 
acid  obtained  amounts  to  about  3  3  per  cent,  of  the  sugar 
of  milk.  It  follows  that  the  greater  part  of  the  milk  sugar 
must  have  escaped  in  the  form  of  the  gaseous  products'  of 
oxidation,  or  be  contained  in  the  acid  mother  liquor,  from 
which  the  mucic  acid  has  been  deposited.  This  liquid 
lias  a  yellowish  colour,  and  when  concentrated  by  evapo¬ 
ration  yields  a  thick  acid  syrup,  which  frequently  under 
1  oo°  becomes  at  first  brown  and  then  black.  When  the 


\  I1-  HE  and  Cheat.  Gaz.  vol.  vi.  p.z84. 

The  sulphates  of  the  alkalies,  as  is  well  known,  are  not  decompose 
to  any  great  extent  by  carbonate  of  baryta  when  their  solutions  ar 
heated.  They  are  however  completely  decomposed  in  the  cold  A  wan 
solution  of  sulphate  of  magnesia  is,  on  the  contrary,  rapidly  and  entire! 
ecomposed  by  carbonate  ot  baryta,  although  the  decomposition  is  tediou 

at  ordinary  temperatures _ F.  Field.  - 

3  Annalen  der  Chemie  und  Pharmacie,  Bd,  cxiii.  s»i. 


mother  liquor,  from  the  mucic  acid,  and  the  washings 
are  mixed  and  boiled,  carbonic  acid  and  nitric  oxide 
are  disengaged,  and  the  liquid  becomes  dark  brown  j  but 
this  last  effect  may  be  prevented  by  the  addition  from 
time  to  time  of  more  nitric  acid.  After  continuing  the 
boiling  for  18  or  24  hours,  the  liquid  no  longer  turns 
brown  on  neutralising  with  potash.  At  this  time  it 
contains  a  large  proportion  of  tartaric  acid.  It  is  now 
concentrated  by  a  gentle  heat,  and  divided  into  two 
parts :  one  is  saturated  with  potash,  and  the  two  are  then 
poured  together  and  allowed  to  stand,  when  crystals  of 
bitartrate  of  potash  are  deposited.  These  are  sometimes 
mixed  with  needle-like  crystals  of  saccharate  of  potash, 
which,  being  more  soluble  than  the  bitartrate,  may  be 
easily  separated  by  dissolving  the  two  in  as  small  a  quan¬ 
tity  of  boiling  water  as  possible,  and  quickly  cooling  the 
solution.  In  this  way  the  bitartrate  is  separated  in  the 
form  of  shining  crystalline  granules.  By  standing  longer, 
the  mother  liquor  yields  tire  fine  needle-like  crystals  of 
the  saccharate  of  potash. 

Two  analyses  of  the  artificially  formed  bitartrate  gave 
the  following  results  : — 


1. 

11. 

Calculation 

c8h:iko12. 

Potash 

•  24-5 

*4*  3 

25-06 

Tartaric  acid  . 

•  75*5 

757 

7474 

IOO'O 

IOO’O 

IOO’OO 

By  adding  nitrate  of  silver  to  the  neutral  potash  salt, 
a  white  precipitate  is  thrown  down,  which  quickly  turns 
black  in  the  light.  On  igniting  the  dry  precipitate,  59 
per  cent,  of  metallic  silver  is  left  behind. 

By  neutralising  the  acid  potash  salt  with  soda,  and 
slowly  evaporating  the  solution,  very  beautifully  formed 
crystals  of  Boclielle  salt  are  obtained.  After  digesting 
the  acid  potash  salt  with  antimonic  oxide,  well  defined 
crystals  of  tartar  emetic  are  deposited. 

After  these  results,  we  can  have  no  doubt  of  the  for¬ 
mation  of  tartaric  acid  by  the  oxidation  of  milk  sugar. 
It  is  also  obtained  when  gum  arabic  is  treated  with 
nitric  acid  in  the  same  way. 

Besides  mucic,  saccharic,  and  tartaric  acids,  some 
oxalic  acid  is  formed.  The  saccharic  acid  is  in  largest 
proportion  immediately  after  the  separation  of  the  mucic 
acid ;  but  by  longer  boiling  with  fresh  additions  of  nitric 
acid  it  becomes  decomposed,  and  the  amount  of  tartaric 
acid  in  the  residue  increases. 

A  long  illness  has  prevented  Liebig  from  carrying  out 
a  series  of  experiments  to  decide  the  question  whether 
the  tartaric  and  saccharic  acids  are  formed  simultane- 
ouslv,  or  first  saccharic  and  then  tartaric  acid.  lie 
conjectures,  however,  that  the  latter  is  the  fact — that 
the  tartaric  is  formed  from  the  saccharic  acid. 

From  grape  and  cane  sugar  Liebig  could  not  obtain 
tartaric  acid,  but  as  a  small  per  centage  of  saccharic  acid 
was  formed  from  both,  he  believes  the  reason  of  his 
failure  was  the  small  quantities  operated  on. 

On  subtracting  the  formula  of  tartaric  from  that  of  sac¬ 
charic  acid,  there  remains  a  body  with  the  composition 
of  the  carbohydrates : — 

Saccharic  acid  .  .  .  C12H10O1G 

Tartaric  acid  .  .  .  .  C8  H6  012 

c4  h4  04 

The  elements  of  the  last  subtracted  from  tartaric 
acid  leave  oxalic  acid : — 

Tartaric  acid  .  .  .  .  C8H6012 

Carbohydrates  .  .  .  C4H404 

Oxalic  acid  ....  C4H203 
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Liebig  believes  that  oxalic  acid  is  the  first  acid  pro¬ 
duct  formed  in  a  plant  from  carbonic  acid,  and  that  tar¬ 
taric  and  malic  acids  are  derived  from  oxalic.  By  ex¬ 
changing  two  equivalents  of  oxygen  for  two  of  hydrogen, 
oxalic  acid  becomes  malic ;  by  exchanging  four  of  oxygen 
for  four  of  hydrogen,  it  produces  aldehyde.  Malic 
acid  therefore  may  be  considered  as  oxalic  acid  half 
changed  into  aldehyde. 

To  become  tartaric  acid,  malic  acid  has  only  to  fix  two 
equivalents  of  oxygen  : — 

Malic  acid  ....  C8H6O10 
Tartaric  acid  ....  C8H6012 

Tartaric  acid  then  is  only  a  product  of  the  oxidation  of 
malic  acid ;  and  this  explains  the  constant  presence  of 
malic  acid  in  unripe  grapes. 


TECHNICAL  CHEMISTRY. 


On  a  new  Mode  of  Preparing  Calcium ,  by  M.  H.  Caron.  1 

Last  year  I  had  the  honour  to  present  to  the  Academy 
a  new  process  for  reducing  the  chlorides  of  calcium, 
barium,  and  strontium,  and  obtaining  these  metals 
alloyed  with  others,  such  as  lead,  tin,  antimony,  and 
bismuth.  At  that  time  I  had  not  been  able  to  separate 
the  alkaline  metal  from  these  alloys ;  but  since  I  have 
resumed  my  researches  I  have  been  able  to  isolate  cal¬ 
cium.  The  following  is  the  proceeding  I  have  adopted. 
I  make  a  mixture  of  300  parts  of  fused  chloride  of  cal¬ 
cium  in  powder  with  400  of  finely  granulated  distilled 
zinc,  and  100  parts  of  sodium  in  small  pieces.  The 
whole  is  placed  in  a  crucible  and  heated  to  redness  in 
an  ordinary  furnace.  At  first  the  action  is  very  feeble ; 
but  after  some  time  we  see  zinc  flames  issue  from  the 
crucible.  The  heat  must  now  be  moderated  to  prevent 
the  volatilisation  of  the  zinc,  but  at  the  same  time  it 
must  be  maintained  as  high  as  possible.  This  is  the 
most  delicate  part  of  the  operation,  and  it  requires  the 
greatest  care  to  arrive  at  a  satisfactory  residt. 

When  the  crucible  has  remained  in  this  state  for  a 
quarter  of  a  hour  it  may  be  withdrawn  from  the  fire ; 
and  after  cooling  there  will  be  found  at  the  bottom  a 
metallic  button,  very  brittle,  showing  a  brilliant  fracture, 
and  sometimes  crystallised  on  the  outside  in  prisms  with 
square  bases.  It  generally  contains  from  10  to  15  per 
cent,  of  calcium. 

This’  alloy  of  zinc  and  calcium  is  scarcely  acted  on  by 
water,  especially  at  the  ordinary  temperature :  oxalic 
and  sulphuric  acids  have  but  a  feeble  action  on  it,  in 
consequence  of  the  insolubility  of  the  salts  produced ; 
hydrochloric  and  nitric  acids  011  the  contrary  rapidly 
dissolve  it. 

To  procure  the  calcium  from  this  alloy  it  is  only 
necessary  to  put  it  into  a  coke  crucible,  and  drive  off 
the  zinc  by  heat.  It  must  be  placed  in  the  crucible  in 
pieces  as  large  as  possible,  or  the  calcium  collects  with 
difficulty.  The  alloy  ought  not  to  contain  sodium  (which 
will  happen  when  the  operation  has  been  badly  con¬ 
ducted)  or  the  crucible  cracks  and  the  calcium  is  ob¬ 
tained  badly  aggregated  and  only  in  very  small  quantity. 
The  alloy  cannot  be  distilled  either  in  lime  or  ordinary 
crucibles. 

When  the  above  precautions  have  been  observed  a 


1  From  the  Comptcs-Rendus ,  1. 1.  p.  547. — In  our  last  number  we  gave 
a  short  abstract  of  this  process,  to-day  we  give  the  communication  at 
length. 


button  of  calcium  is  obtained,  only  contaminated  with 
the  foreign  metals  which  were  originally  contained  in  the 
zinc,  or  matters  which  may  have  been  derived  from  the 
crucible. 

The  calcium  I  have  so  procured  always  contains  traces 
of  iron,  and  always  has  a  brass-vellow  colour  when  re¬ 
cently  scratched.  I  have  found  its  density  to  be  1  *6  or 
1  '8,  but  the  numbers  are  necessarily  too  high  in  conse¬ 
quence  of  the  iron  which  it  contains. 

It  is  not  sensibly  volatile  alone,  but  the  zinc  with 
which  it  is  alloyed,  in  distilling,  carries  over  a  small 
quantity.  In  contact  with  moist  air  it  breaks  up  like 
ordinary  lime,  leaving  a  greyish  powder  a  little  reddened 
by  the  iron.  When  enclosed  in  a  well-dried  bottle  it 
keeps  well,  assuming,  however,  almost  immediately  a 
grey  tint,  which  completely  destroys  the  metallic  ap¬ 
pearance  of  it. 

It  burns  with  difficulty  in  the  blowpipe  flame  because 
of  the  covering  of  lime  immediately  formed.  The  com¬ 
bustion  of  its  filings  gives  rise  to  red  sparks  of  remark¬ 
able  beauty.  No  fumes  are  disengaged  when  it  burns, 
which  goes  to  prove  that  it  is  not  volatile  at  the  tempe¬ 
rature  of  its  combustion. 

Before  terminating  the  communication  it  is  necessary 
to  indicate  one  precaution  which  is  indispensable  in  order 
to  obtain  the  calcium  pure.  If  commercial  zinc  be  em¬ 
ployed,  however  pure  it  may  be,  it  always  contains  lead 
and  iron,  which  are  collected  in  the  button  in  large  pro¬ 
portion,  because  of  the  quantity  of  zinc  with  which  the 
calcium  is  alloyed.  And  not  only  do  we  find  the  lead 
and  iron  contained  in  the  volatilised  zinc,  but  some  zinc 
itself  which  the  lead  and  iron  retain  and  make  it  im¬ 
possible  to  drive  off.  With  the  zinc  of  commerce  I 
obtained  a  button  of  calcium  containing : 

Calcium .  .  .  .  .78 

Lead  .  .  .  .  .9 

Zinc  .  .  .  .  .11 

Iron  .  .  .  .  . 
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It  is  necessary  therefore  to  employ  distilled  zinc,  and 
then  the  calcium  is  obtained  pure,  or  at  most  containing 
but  traces  of  iron  from  the  crucible. 


Self-acting  Wasli-bottle.  By  Thomas  Salter,  F.C.S. 

The  following  simple  modification  of  an  ordinary  wash- 
bottle  is  convenient  in  those  cases  where  a  continuous 
supply  of  water  is  desired,  whether  hot  or  cold,  in  a  thin 
stream  or  a  succession  of  drops ;  and  where  the  passage  of 
the  liquid  through  the  filter  is  sufficiently  rapid.  The 
shorter  limb  d  of  the  syphon-tube  A,  drawn  out  to  a  point 

at  c,  passes  through  the  cork 
nearly  to  the  bottom  of  the 
flask,  which  is  filled  up  to 
the  neck.  By  blowing  air 
through  e,  the  water  is  forced 
through  A  out  at  c,  whence 
it  will  afterwards  continue 
to  issue  of  itself.  The  supply 
can  be  at  once  stopped  by 
sucking  air  through  c.  To 
prevent  the  flask,  as  it  emp- 
tics,  being  tipped  over  bv  the 
weight  of  the  syphon-tube,  a 
block  of  wood  hollowed  in  the  middle  (f)  is  useful  as  a 
stand. 

In  order  to  obtain  a  succession  of  drops,  a  short  piece 
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of  tubing,  drawn  to  a  fine  point  at  one  end,  lias  tightly 
rammed  into  it  some  cotton  wool  (u),  and  is  then  at¬ 
tached  to  the  tube  e  by  means  of  caoutchouc  while  the 
water  is  rimning  from  c.  The  cotton  must  not  however 
entirely  exclude  the  admission  of  air. 

By  slightly  varying  the  size  of  the  pointed  orifice  and 
the  tightness  of  the  wool,  the  supply  of  water  may  be 
regulated  at  pleasure.  It  is  as  well  therefore  to  keep  a 
few  of  these  easily  made  drop-tubes  ready  at  hand. 


PHARMACY,  TOXICOLOGY,  &c. 


Note  on  the  Processes  Employed  by  Chemists  to  prove 
Poisoning  by  Phosphorus ,  by  M.  Filhol.1 

The  frequency  with  which  phosphorus  has  been  used  as 
a  poison  within  the  last  few  years  has  for  some  time  at¬ 
tracted  the  attention  of  physicians  and  chemists.  There 
is  110  doubt  that  in  the  present  day  the  use  of  phosphorus 
has  superseded  that  of  arsenic  in  criminal  poisonings; 
and  the  proof  of  poisoning  by  phosphorus  in  some  cases 
presents  serious  difficulties  of  a  nature  to  embarrass  the 
most  experienced  chemists. 

Three  sorts  of  cases  may  present  themselves.  The 
first  are  those  in  which  the  matters  to  be  examined  may 
still  contain  some  traces  of  free  phosphorus.  In  such 
the  process  of  Mitscherlich,  with  some  modifications, 
may  enable  experts  to  arrive  at  positive  results. 

The  second  cases  are  those  in  which  the  suspected 
matters  no  longer  contain  free  phosphorus,  but  may  yet 
have  some  phosphorous  acid.  To  prove  the  presence  of 
phosphorous  acid  in  the  suspected  matters  may  also  lead 
to  the  proof  of  poisoning  by  phosphorus ;  but  this  proof 
involves  a  most  delicate  research.  It  is  not  sufficient  to 
establish  the  fact  that  the  substances  operated  on  possess 
a  decided  reducing  power,  in  order  to  be  able  to  affirm 
that  phosphorous  acid  has  been  foimd.  It  is  necessary 
to  prove  that  the  phenomena  of  reduction  observed  are 
really  owing  to  the  phosphorous  acid,  and  not  to  the 
organic  matters  which  accompany  it.  But  the  facility 
with  which  phosphorus  is  changed  into  phosphoric  acid 
in  the  operations,  joined  to  the  difficulty  experienced  in 
separating  it  from  the  organic  matters  which  are  associ¬ 
ated  with  it,  frequently  hinder  the  chemist  from  arriving 
at  an  affirmative  conclusion. 

The  third  cases  are  those  in  which  the  matters  under 
examination  contain  neither  free  phosphorus  nor  phos¬ 
phorous  acid. 

Most  of  the  authors  who  have  written  on  poisoning  by 
phosphorus  direct  us  in  such  cases  to  determine  the 
exact  amount  of  phosphoric  acid  in  the  suspected  mat¬ 
ters,  and  to  compare  this  quantity  with  that  yielded  by 
substances  of  the  same  nature  obtained  from  subjects  not 
poisoned.  A  reporfiby  MM.  Persoz,  Opperman  and  Vil- 
iemin  is  generally  quoted  as  a  model  to  follow.  These 
gentlemen  have  laid  down  rules  to  be  followed  in  all 
cases  in  which  neither  free  phosphorus  nor  phosphorous 
acid  can  be  found.  The  report  is  a  very  remarkable 
one,  and  it  led,  in  the  case  on  which  these  gentlemen 
were  consulted,  to  the  discovery  of  a  crime  which  would 
probably  have  remained  unpunished  but  for  the  ability 
of  the  experts. 

We  may,  however,  inquire  whether  researches  of  the 
same  kind  would  lead  to  the  certainty  that  poisoning  had 
taken  place,  if  they  were  not,  as  in  this  particular  case, 
corroborated  by  certain  facts,  which  by  themselves  con¬ 
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stituted  almost  as  strong  proofs  as  those  which  were  ob¬ 
tained  by  chemical  analysis.  In  order  that  we  may 
safely  infer  that  a  subject  has  been  poisoned  from  finding- 
more  phosphorus  (in  the  form  of  phosphoric  acid)  than 
would  be  found  in  the  most  phosphorised  matters  of  the 
animal  economy,  it  is  necessary  to  demonstrate  that  the 
tissues  of  a  man  and  the  alimentary  matters  which  may 
be  found  in  his  digestive  apparatus,  can  in  no  case  con¬ 
tain  a  larger  amount  of  phosphorus  than  that  found  in 
the  most  phosphorised  matters  of  the  system.  But  as  yet 
no  investigations  have  been  made  to  establish : 

1 .  Within  what  limits  the  amount  of  phosphoric  acid 
found  in  the  tissues  of  the  body  may  vary;  we  do  not  know 
whether  age,  health,  or  sickness,  or  even  certain  patho¬ 
logical  alterations  may  not  produce  an  abnormal  abun¬ 
dance  of  phosphoric  acid  and  phosphates. 

2.  It  is  necessary  also  that  we  should  know  with  cer¬ 
tainty  whether  the  phosphate  of  lime  in  bone  may  not 
be  dissolved  in  some  culinary  operations  on  meats,  and 
so  a  substance  be  introduced  into  the  system  much  richer 
in  phosphorus  than  any  of  those  which  compose  our  tis¬ 
sues.  If  such  should  be  the  case  it  will  not  be  sufficient 
merely  to  estimate  the  phosphoric  acid,  but  it  will  be 
important  to  show  that  this  acid  was  not  found  in  form 
of  phosphate  of  lime. 


PROCEEDINGS  OP  SOCIETIES. 

SOUTH  KENSINGTON  MUSEUM,  21  March  i860. 

On  the  Adulteration  of  Food,  by  Ed.  Lankester, 

I  have  thought  it  would  only  be  a  proper  termination  to 
these  lectures  if  I  made  some  remarks  upon  the  subject  of 
the  adulteration  of  food.  I  have  already  mentioned  the  fact 
that  many  of  the  necessaries  of  life  are  fraudulently  adulter¬ 
ated,  and  it  is  to  this  subject  that  I  wish  to  draw  your  atten¬ 
tion  this  evening.  The  whole  subject  of  adulteration  would, 
however,  be  far  too  wide  a  field  for  me  to  take  up,  and  I 
must  consequently  confine  myself  to  a  few  of  the  most  im¬ 
portant  articles  of  food,  and  some  of  the  most  common  forms 
of  adulteration  ;  I  will  also,  as  far  as  possible,  confine  myself 
to  those  adulterations  which  I  think  persons  in  almost  any 
station  of  life  will  be  capable  of  detecting ;  and  I  shall  point 
out  the  method  of  detecting  those  adulterations,  in  such  a 
manner  that  I  hope  every  one  of  my  audience  will  find 
themselves  competent  to  repeat  the  experiment. 

There  are  a  few  important  points  of  view  from  which  the 
subject  of  adulteration  of  food  may  be  regarded  :  the  first  is 
that  the  public  on  purchasing  adulterated  food  has  to  pay  an 
exorbitant  price  for  the  article  ;  for  they  do  not  pay  for  the 
real  substance  (which  might  be  worth  the  money),  but  for 
an  inferior  article  which  is  not  worth  so  much.  Hence  a 
large  amount  of  income  is  taken  out  of  the  pockets  of  those  who 
purchase.  But  there  is  another  more  important  view  than 
this,  which  is,  that  those  who  will  thus  pick  our  pockets 
will  not  hesitate  to  take  our  lives;  for  many  of  the  substances 
which  are  added  to  food  are  really  poisonous  in  their  nature, 
and  thereby  destructive  effects  sometimes  take  place  as  the 
result  of  these  adulterations.  I  will  just  point  out  a  few  of 
the  instances  which  I  recollect  at  the  present  moment  in 
connexion  with  the  poisonous  effects  of  adulterated  food.  I 
recollect  a  short  time  since  at  a  public  dinner  that  the  person 
who  supplied  the  dinner  placed  upon  the  table  some  green 
blanc-mange.  Now  he  had  gone  to  the  chemist  and  drug¬ 
gist  for  a  substance  with  which  to  produce  this  green,  to 
please  the  eye  and  tempt  the  appetite,  and  the  chemist  had 
given  him  arsenite  of  copper,  also  known  as  Scheele’s  or 
Schweinfurth  green ;  this  beautiful  substance  which  is 
used  to  colour  paper  hangings,  and  which  even  in  that  case 
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may  sometimes  be  a  source  of  poisoning ;  and  the  conse¬ 
quence  was  that,  as  the  result,  five  or  six  persons  were 
poisoned,  and  two  or  three  died.  Now  here  we  have  a  case 
in  which  fraud  was  not  intended,  but  for  all  that  it  was 
really  a  fraud  to  induce  a  person  by  means  of  a  beautiful 
colour,  to  take  poisonous  food.  It  is  only  a  few  weeks  ago 
since  we  read  in  the  Times  newspaper  of  several  children  at 
Clifton  having  been  poisoned  by  some  very  yellow-looking 
Bath  buns.  I  do  not  know  what  is  the  object  of  colouring 
them  yellow,  but  I  suppose  it  is  for  the  purpose  of  making 
them  to  appear  to  have  a  quantity  of  eggs  in  them.  In  this 
case,  however,  the  yellow  colour  was  not  made  with  the 
yolk  of  eggs.  The  person  who  made  them  had  gone  to 
the  chemist  and  druggist,  and  asked  him  for  something  to 
make  his  buns  look  yellow.  The  chemist  had  intended  to 
have  given  him  chromate  of  lead,  or  chrome  yellow,  as  it  is 
called.  But  it  so  happened  that  the  druggist,  as  is  frequently 
the  case,  made  a  mistake,  and  gave  him  sulphide  of  arsenic, 
or  orpiment,  and  the  consequence  was  that  instead  of  a 
slightly  poisonous  substance,  he  obtained  a  very  poisonous  sub¬ 
stance,  and  two  or  three  boys  nearly  died.  There  was  a  more 
melancholy  case  than  this  occurred  at  Bradford,  and  here 
was  another  case  in  which  the  druggist  made  a  fatal  mistake. 
Here  is  some  plaster  of  Paris, — or  sulphate  of  lime, — which 
is  used  for  adulterating  sugar  lozenges,  and  called  “  daft.” 
This  substance  was  applied  for,  but  instead  of  giving  plaster 
of  Paris  he  gave  white  arsenic.  When  the  lozenges :  were 
sold  in  the  market-place  at  Bradford,  the  consequence 
was  that  fifteen  persons  were  killed,  besides  many  more 
being  made  seriously  ill ;  so  that  you  see  the  habit  of 
adulteration  leads  to  results  which  are  frightful  to  contem¬ 
plate.  The  man  who  wanted  to  put  upon  the  table  green 
blanc-mange,  was  simply  wanting  to  tempt  appetite  by  a 
particular  colour.  The  man  who  wished  to  tempt  appetite 
by  colour  in  the  buns,  poisoned  his  customers,  and  the  same 
in  the  case  of  the  “  daft.”  I  shall  have  a  word  or  two  to 
say  about  the  state  of  the  legislature  presently,  which  allows 
fraud  of  this  nature  to  pass  far  too  lightly.  The  man  who 
picks  your  pocket,  or  steals  your  game,  is  sent  to  gaol, — the 
man  who  takes  your  life  on  the  highway  is  hanged,  but  the 
adulterator  who  gives  you  slow  poison  goes  scot  free. 

Now  it  is  not  alone  that  persons  are  thus  poisoned  and 
defrauded  of  their  money,  but  the  consequence  of  many  of 
these  adulterations  is  that  people  are  not  properly  nourished, 
they  do  not  get  the  right  kind  of  food.  If  you  give  a  child 
flour  mixed  with  chalk  or  sulphate  of  lime,  you  are  gradually 
undermining  that  child’s  constitution  by  depriving  him  of 
the  phosphate  of  lime  necessary  for  the  formation  of  bone, 
and  there  are  many  cases  in  which,  when  bread  has  been 
permanently  adulterated  in  this  way,  that  persons,  children 
especially,  have  lost  their  lives. 

There  is  some  difficulty  in  knowing  what  to  call  adulter¬ 
ation.  The  substitution  of  any  one  thing  for  another,  with 
the  intention  to  deceive,  or  with  the  intention  to  obtain  more 
money  than  the  thing  is  worth,  is  an  adulteration.  There 
are  some  things  which  are  supposed  to  be  improved  by  the 
addition  of  other  substances,  and  these  are  commonly  sup¬ 
posed  not  to  be  adulterations,  and  it  would  appear  that  in 
order  to  convict  a  person  of  adulteration  there  should  be  the 
intention  of  deceiving  for  gain.  Now  with  regard  to  the 
more  intimate  nature  of  these  adulterations.  At  first  sight, 
when  we  glance  our  eyes  around  at  the  various  kinds  of 
adulteration,  it  would  be  difficult  to  classify  them,  but  Dr. 
Hassall,  who  has  written  and  done  so  much  good  in  this  re¬ 
spect,  divides  adulterations  into  three  kinds :  first,  the  ad¬ 
dition  of  substances  to  increase  the  weight  or  bulk  of  food ; 
second,  the  addition  of  substances  to  give  the  rich  flavour 
or  pungency  of  good  food  to  inferior  food ;  and  thirdly,  the 
addition  of  substances  to  give  false  or  imitate  natural 
colours.  And  I  will  just  give  you  some  instances  of  these 
different  kinds.  Taking  those  adulterations  which  are  used 
for  adding  bulk  and  weight,  we  may  divide  them  into  two 
kinds,  those  in  which  addition  is  made  of  inferior  or 
cheaper  articles  of  the  same  kind,  and  those  in  which  cheaper 
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articles  of  another  kind  are  added ;  for  instance,  I  may  say 
that  when  arrow-root  is  adulterated  with  inferior  kinds  of 
potato  starch,  it  of  course  lowers  the  price  to  the  seller,  who 
however  charges  full  price  to  the  consumer,  as  though  it  were 
the  real  substance.  Now  potato  starch  is  sometimes  added 
to  the  arrow-root,  and  sometimes  other  starches.  We  find 
also  that  tea  is  adulterated  with  spent  tea-leaves  ;  this  is  the 
same  kind  of  leaf,  but  it  has  lost  its  value  and  quality  by  use : 
these  leaves  are  dried,  made  up,  and  added  to  the  unused  tea. 
We  have,  however,  a  large  number  of  instances  where  the 
object  is  to  increase  the  bulk  and  weight  of  the  article  by 
the  addition  of  other  substances.  Thus,  for  instance,  in 
bread  we  have  mashed  potatoes  sometimes  mixed  with  wheat 
flour,  and  although  we  might  say  that  mashed  potatoes  con¬ 
tain  starch  as  well  as  wheat,  yet  if  we  pay  for  good  wheaten 
bread  we  have  a  right  to  have  it.  Then  we  find  that  butter 
is  adulterated  with  lard,  and  that  is  a  very  difficult  adulter¬ 
ation  to  detect.  Coffee  is  adulterated  with  chicory,  which  is 
ground  up  and  used  instead  of  the  coffee  berry.  Then  milk 
is  adulterated  with  water,  which  is  a  very  different  thing  to 
milk.  Pepper  is  adulterated  with  flour.  Tobacco  is  adul¬ 
terated  with  water  and  other  leaves ;  and  I  might  go  over  a 
great  many  substances  which  are  adulterated  for  the  purpose 
of  increasing  their  bulk.  Then  we  have  another  kind  of 
adulteration ;  things  are  added  fraudulently  to  articles  to  in¬ 
crease  their  pungency  and  flavour,  and  here  water  plays  a 
very  important  part.  For  instance,  vinegar  is  adulterated 
with  sulphuric  acid,  by  the  addition  of  which  the  acidity  is 
increased  very  much,  and  the  adulterator  is  thus  enabled  to 
add  a  considerable  quantity  of  water.  Then  beer  is  adul¬ 
terated  with  salt  and  treacle.  Now  salt  and  treacle  enable 
the  person  who  adulterates  to  add  water  without  destroying 
the  power  of  forming  a  head  when  poured  out.  Powdered 
ginger  has  flour  added,  and  then  Cayenne  pepper,  for  the 
purpose  of  making  up  the  pungency.  Then  certain  adul¬ 
terations  are  used  for  the  purpose  of  giving  colour,  for  there 
is  a  great  tendency  in  the  public  to  prefer  bright  and  intense 
colours  ;  and  we  thus  find  that  even  such  a  thing  as  these 
anchovies  could  not  come  into  the  market  without  being 
mixed  with  Venetian  red  or  peroxide  of  iron.  Then  coffee, 
in  order  to  make  it  look  of  a  darker  colour,  is  adulterated 
with  burnt  sugar,  black  jack  as  it  is  called.  Cocoa  paste  is 
adulterated  with  red  lead ;  and  as  to  confectionary,  there  is 
no  end  to  the  variety  of  injurious  or  poisonous  colours  used. 

These,  then,  are  the  principal  forms  which  adulterations 
assume,  and  the  question  comes  what  means  can  we  employ 
to  detect  these  adulterations  ?  At  first  sight  it  seems  a  very 
difficult  thing  for  the  public  to  do,  and  the  government  is 
now  engaged  in  passing  through  the  Lower  House  a  bill  by 
one  of  the  clauses  of  which  analysts  may  be  appointed  in 
many  districts,  who  for  a  certain  price  will  have  to  analyse 
all  kinds  of  food  which  may  be  brought  to  them.  At  the 
same  time  it  is  not  so  difficult  a  matter  as  at  first  sight  it 
might  be  supposed  to  detect  adulterations,  and  I  will  now 
draw  your  attention  to  some  of  the  means  which  may  be  em¬ 
ployed,  namely,  the  microscope  and  chemical  analysis.  I 
will  allude  first  to  the  microscope,  which  has  become  now  so 
much  an  instrument  of  education  that  every  person  ought  to 
possess  one,  and  I  have  no  hesitation  in  recommending  its 
study  not  only  to  those  who  make  scientific  investigations, 
but  also  to  every  housewife  :  for  you  can  imagine  how  much 
benefited  a  blind  housekeeper  would  be  if  she  could  have  a 
pair  of  eyes,  but  I  venture  to  say  that  a  housewife  with  eyes 
would  be  just  as  much  benefited  by  the  aid  of  a  microscope 
as  the  blind  housewife  would  be  by  the  use  of  a  pair  of 
eyes.  By  the  aid  of  a  microscope  we  have  a  new  world 
opened  to  us,  and  if  any  instrument  could  have  been  made 
purposely  to  arrest  the  progress  of  the  adulterator  more 
advantageously  than  another,  I  think  it  would  be  the  micro¬ 
scope.  As  we  shall  have  occasion  to  speak  very  frequently 
of  the  microscope,  I  will  remark  that  although  you  may- 
spend  very  advantageously  your  50,  100  or  150  guineas  (and 
I  do  not  know,  if  you  had  the  money,  that  you  could  spend 
it  more  advantageously  than  upon  a  good  microscope), 
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those  who  have  not  the  1 50  guineas  can  purchase  a  very 
good  small  one  for  305.  with  which  you  can  see  hundreds  of 
kinds  of  adulterations. 

The  other  great  detector  is  chemical  analysis.  That  is 
not  quite  so  easy,  for  it  requires  you  to  get  up  a  little  know¬ 
ledge  of  chemistry — of  the  compounds  of  elements,  of  acids, 
bases  and  salts,  and  some  of  the  general  laws  of  composition 
and  decomposition.  But  that  is  not  so  difficult  if  persons 
would  only  put  their  shoulders  to  the  wheel.  There  are 
abundance  of  lectures  and  places  of  chemical  instruction  in 
London  which  they  might  attend,  and  a  very  little  attention 
would  enable  a  young  person  to  muster  enough  of  the  sub¬ 
ject  to  detect  all  sorts  of  adulteration.  I  do  not  say  this  so 
much  for  persons  who  have  allowed  their  young  days  to 
pass  without  educating  themselves  in  chemistry,  but  I  say 
that  it  is  the  duty  of  these  older  persons  not  to  allow  the 
young  to  have  the  important  study  of  chemistry  systemati¬ 
cally  excluded  from  tlieir  education ;  for  there  is  not  one 
school  in  ten  in  which  they  are  taught  that  there  are  more 
elements  in 'matter  beyond  the  four  elements  which  the  Greeks 
taught,  air,  earth,  fire,  and  water.  All  this  kind  of  know¬ 
ledge  ought  to  be  taught  in  the  present  day,  and  I  believe 
that  there  would  be  more  classical  and  mathematical  know¬ 
ledge,  if  the  boys  were  allowed  a  relief  to  their  minds  in  the 
study  of  natural  science. 

I  will  now  proceed  to  speak  shortly  of  the  subjects  down 
on  the  list.  First  of  the  adulterations  of  the  beverages — 
then  respecting  the  heat-giving  foods,  starches  and  sugars, 
and  oils  ;  then  the  flesh-forming  food,  and  lastly  the  condi¬ 
ments  and  spices.  Speaking  of  beverages,  I  believe  on  the 
whole  that  the  great  manufacturers,  the  great  producers  of 
wine,  beer,  or  spirits,  are  not  in  the  habit  of  adulterating 
these  things.  The  very  extensive  analyses  by  Dr.  Hassall 
show  that  these  substances  do  not,  as  a  rule,  contain  any¬ 
thing  which  has  been  added  for  the  purposes  of  adulteration. 
It  is  after  they  are  handed  to  the  person  to  sell  by  retail  that 
they  are  adulterated,  and  probably  the  most  extensively 
adulterated  in  this  list  are  the  various  forms  of  beer,  bitter 
ale,  and  stout,  which  are  sold  in  the  public  houses.  I  have 
before  alluded  to  the  practice  of  adding  a  little  salt,  which 
gives  it  an  increased  specific  gravity,  without  taking  from 
its  flavour,  and  enables  the  publican  to  add  water ;  and  I 
Avill  j  ust  show  you  how  you  may  detect  salt  in  beer.  If  I 
take  some  salt  and  put  it  into  a  glass,  and  add  water,  I  shall 
form  a  solution  of  salt,  which  is  the  chloride  of  sodium  of 
the  chemists  ;  and  the  best  way  of  detecting  the  presence  of 
this  salt,  is  by  the  addition  of  some  nitrate  of  silver.  Sup¬ 
posing  you  had  beer  to  analyse,  you  would  have  to  pass  it 
first  through  animal  charcoal,  in  order  to  get  rid  of  the  co¬ 
louring  matter,  and  then  on  adding  a  solution  of  nitrate  of 
silver  to  the  chloride  of  sodium,  you  have  a  precipitate  of 
chloride  of  silver,  a  very  beautiful  thick,  white,  cloudy  pre¬ 
cipitate,  which  there  is  no  mistaking.  Now  suppose  treacle 
or  sugar  has  been  added,  you  must  evaporate  the  beer  to 
dryness,  and  then  ascertain  the  quantity  of  sugar  left, — that 
quantity  is  about  the  same  in  all  good  brewed  ale,  stout  and 
porter;  and  you  will  find  in  this  museum  a  quantity  of 
analyses  of  these  beverages,  and  then  by  comparison,  you 
will  soon  see  whether  sugar  lias  been  added  to  any  consider¬ 
able  extent.  With  regard  to  pale  ales,  they  have  obtained 
an  unenviable  notoriety  in  consequence  of  the  report  having 
got  abroad  some  time  ago,  that  they  were  adulterated 
with  strychnine,  a  poison  which  has  the  power  of  producing 
a  contraction  of  the  muscular  system,  and  persons  who  take 
a  fraction  of  a  grain  of  it  die  with  frightful  convulsions.  It 
seems  a  frightful  thing  to  think  that  this  should  be  put  into 
beer  for  the  purpose  of  making  it  more  palatable ;  and 
although  it  has  been  found  that  pure  strychnine  is  not  put 
in,  yet  the  active  principle  of  strychnia  is  contained  in  the 
beans  called  nux  vomica,  and  these  beans  have  been  sold  for 
centuries  by  persons  who  are  not  ashamed  to  call  themselves 
brewers’  druggists.  The  presence  of  strychnine  is  easily 
detected  by  taking  a  little  piece  of  bichromate  of  potash  and 
putting  it  upon  a  white  plate.  By  then  adding  sulphuric 


acid  to  it,  you  produce  a  coloured  liquid  which  when  you 
add  strychnine  to  it  becomes  of  a  very  intense  and  charac¬ 
teristic  violet.  No  other  substance  but  strychnine  produces 
the  same  colour.  You  see  I  have  '^here  a  ^beautiful  violet 
colour,  which  is  spreading  itself  round  on  this  plate,  and 
when  seen  closely  it  is  exceedingly  characteristic  of  the  pre¬ 
sence  of  strychnine.  I  believe  there  is  no  other  substance 
which  when  in  combination  with  sulphuric  acid  and  bichro¬ 
mate  of  potash,  will  produce  this  beautiful  colour.  Dr.  Hof¬ 
mann  told  me  at  the  time  when  he  was  investigating  the 
question  whether  the  bitter  beers  of  England  contained 
strychnine,  that  he  could  detect  the  presence  of  the  part 
of  a  grain  in  a  gallon  of  water.  Now  I  would  here  remark 
that  supposing  the  beer  were  adulterated  with  nux  vomica, 
the  poisonous  substance  would  still  be  strychnine,  and  you 
would  obtain  the  evidence  of  the  strychnine  from  the  nux 
vomica  as  from  the  strychnine  itself.  There  are  some  other 
things  which  are  said  to  be  added  to  beer,  but  I  will  not 
detain  you  by  going  over  them ;  salt  and  sugar  are  the  things 
mostly  used. 

With  regard  to  spirits,  gin  is  adulterated  with  sulphuric 
acid  and  sugar,  and  this  is  very  easily  detected  by  nitrate  of 
baryta,  which  gives  rise  to  an  insoluble  white  precipitate 
when  it  is  added  to  a  solution  of  sulphuric  acid.  Not  only 
is  gin  adulterated  with  sulphuric  acid,  but  vinegar  is  also 
adulterated  with  the  same  agent.  It  is  added  to  gin  because 
it  tends  to  give  the  gin  a  greater  amount  of  pungency,  and  in 
that  state  it  admits  of  a  large  amount  of  dilution,  for  there  is 
scarcely  any  of  the  gin  which  is  sold  retail  at  the  public 
houses  which  does  not  contain  a  certain  quantity  of  sulphuric 
acid  and  sugar,  and  the  quantity  of  alcohol  is  reduced  to 
very  much  below  the  amount  contained  in  the  gin  as  sup¬ 
plied  by  the  distillers.  I  will  say,  however,  with  regard  to 
those  gins  wrhich  the  distillers  call  family  gins,  or  cordial 
gins,  that  they  consider  themselves  privileged  to  add  a  cer¬ 
tain  quantity  of  sugar. 

Then,  passing  from  gin,  I  might  say  a  few  words  upon 
wines.  We  pay  a  high  price  for  wines,  but  we  cannot  detect 
the  adulteration  by  the  means  of  reagents,  as  they  undergo 
a  more  refined  process  of  adulteration.  There  are  chemists, 
in  France  more  especially,  who  are  able  to  imitate  those  bou¬ 
quets,  those  scents,  which  no  chemical  reagents  wTill  detect : 
they  are  volatile,  and  will  not  remain  for  any  length  of  time. 
We  have  heard  something  lately  about  publicans’  port,  which 
is  so  coarse  and  of  so  horrible  a  flavour.  It  is  principally 
composed  of  cider,  brandy  and  catechu.  No  persons  who 
are  in  the  habit  of  drinking  port  can  possibly  mistake  this 
for  the  genuine  article.  In  this  case  the  tannic  acid  of  the 
catechu  may  be  detected,  as  also  the  malic  acid  of  the  cider. 

Now  let  me  come  to  the  tea,  of  wdiich  there  is  so  large  a 
consumption  iu  this  country ;  and  it  is  of  much  importance 
that  we  should  get  it  pure.  But,  unfortunately,  the  English 
are  not  the  only  persons  guilty  of  adulterating  this  article, 
for  we  have  it  sent  from  China  in  a  state  which  is  palpably 
adulterated.  We  have  on  the  table  a  tea  called  by  the  Chi¬ 
nese  Lie  tea,  and  it  is  not  inappropriately  named,  for  there  is 
not  any  tea  in  it  at  all.  It  is  made  of  sweepings  of  various 
kinds,  which  are  treated  with  prussian  blue,  and  afterwards 
polished  with  lamp  black,  and  thus  it  is  made  to  assume  the 
appearance  of  green  tea.  I  brought  this  up  from  Liverpool, 
where  there  are  several  chests,  consigned  to  this  country  upon 
speculation  ;  but  the  Excise  got  information  of  the  fact,  and 
will  not  allow  them  to  be  cleared  inwards  from  the  dock. 
At  one  time  there  was  a  treaty  going  on  for  the  purpose 
of  sending  them  to  America,  but  whether  brother  Jonathan 
has  got  them  yet  I  do  not  know.  T ea  is  sometimes  adulte¬ 
rated  with  other  leaves  which  are  not  poisonous,  but  they  are 
not  tea,  and  do  not  contain  the  active  principle  of  the  tea — 
the  theiue  or  caffeine,  for  it  is  the  same  in  both.  Now  there 
is  no  substance  which  acts  in  the  same  way  as  theine.  The 
only  article  which  can  come  in  competition  is  this  Paraguay 
tea,  which  actually  does  contain  the  same  substance.  The 
Government  has  taken  especial  care  that  none  of  these  things 
shall  be  sold  as  tea,  forbidding,  in  fact,  the  sale  of  any  kind 
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of  leaf  which  can  he  used  in  the  manner  of  tea.  I  have  here  a 
number  of  leaves  of  the  tea  plant,  to  show  how  the  other  leaves 
can  be  detected  by  comparison.  Here  is  the  leaf  of  the  green, 
and  here  of  the  black,  which  is  larger ;  and  here  the  Assam 
tea,  which  is  broader,  and  if  you  take  the  leaves,  spread  them 
out,  and  stick  them  down  with  gum  arabic,  you  will  see  the 
differences  between  them.  Here  is  the  beech  leaf,  here  the 
poplar  leaf,  the  oak  leaf,  the  willow  leaf,  and  the  sloe  leaf, 
all  of  which  have  been  actually  added,  and  some  dried  and 
sold  as  tea,  not  as  China  tea,  but  for  the  purpose  of  making 
an  article  called  British  tea.  These  were  seized,  and  their 
sale  forbidden.  I  have  here  a  number  of  other  teas.  Here 
is  Swiss  tea,  prepared  with  a  variety  of  Alpine  plants,  but 
none  containing  the  theine.  Here  are  the  leaves  of  the  pine ; 
here  the  New  Jersey,  an  American  tea  from  a  plant  allied  to 
the  buckthorn.  Here  is  the  Lapland  tea,  and  here  is  a  tea 
which  is  most  extensively  used  in  Mauritius.  Where  the 
aromatic  substances  are  used  they  are  used  for  the  sake 
of  their  essential  oils.  Sometimes  we  find  teas  adulterated 
with  salts  of  iron,  which  give  a  green  colour  to  the  leaf,  but 
the  salts  of  iron  are  easily  detected  by  putting  to  a  solution 
a  little  prussiate  of  potash,  which  gives  the  substance  known 
as  prussian  blue,  at  once  an  indication  of  the  presence  of 
iron.  I  do  not  know  anything  that  is  more  decided,  or  any 
experiment  more  easily  performed,  than  this  for  the  purpose 
of  detecting  iron. 

I  now  come  to  coffee.  There  is  nothing  which  has 
been  so  extensively  adulterated  as  coffee.  Here  I  have 
a  variety  of  things  which  are  boiled  and  made  into  a 
beverage  in  the  same  way  as  coffee.  None  of  these  contain 
the  same  active  principle  as  the  tea — the  theine,  which  is 
contained  in  the  coffee  leaf  as  well  as  in  the  tea.  Here  I 
have  the  lupin  seed,  beet-root,  parsnips,  dandelion-root, 
acorns,  and  so  on  ;  all  are  taken  and  made  into  their  re¬ 
spective  substitutes  for  coffee.  They  may  be,  any  of  them, 
mixed  with  coffee,  and  they  thus  become  adulterations.  But 
of  all  the  substances  chicory  has  been  most  extensively  em¬ 
ployed.  It  is  not  an  uncommon  plant  in  our  country;  it 
grows  in  abundance  in  the  chalk  districts.  It  has  a  little 
root  which,  when  dried  and  roasted,  is  added  to  coffee  by  the 
French,  and  by  various  people  on  the  continent  of  Europe, 
and  they  think  it  improves  the  flavour  of  the  coffee.  There 
is  no  doubt  it  does  decrease  the  acridity  of  the  coffee,  but  it 
is  now  fraudulently  sold  to  the  public  as  coffee.  Now  there 
is  one  way  of  finding  out  this  adulteration  very  easily,  not 
requiring  the  microscope,  or  much  chemical  knowledge.  If 
you  take  a  little  coffee  and  drop  it  gently  on  some  water, 
you  will  see  that  the  coffee  swims  on  the  top  of  the  water  ; 
but  if  you  drop  chicory  in  the  same  way  you  will  see  it  sink 
rapidly  through  the  water.  Now  I  have  here  a  mixture  of 
chicory  and  coffee,  and  you  will  see  that  a  certain  quantity 
will  remain  at  the  top  and  other  portions  go  to  the  bottom, 
so  that  by  putting  a  little  of  this  into  a  glass  of  water  you 
will  speedily  have  a  correct  idea  of  the  quantity  of  chicory 
you  have  purchased.  So  by  taking  a  small  portion  of  the 
suspected  coffee  and  putting  it  under  the  microscope  you  will 
be  able  to  detect  the  chicory.  The  latter  has  ducts  and  cells, 
none  of  which  are  found  in  coffee,  and  when  you  see  these 
ducts  and  cells  you  may  be  sure  of  the  presence  of  chicory 
in  your  coffee.  But  chicory  itself  is  adulterated  with  starch 
and  other  matters,  and  Dr.  Hassall  gives  us  a  series  of  adul¬ 
terations  of  chicory,  many  of  which  cannot  be  detected  with¬ 
out  the  aid  of  the  microscope  and  chemical  analysis.! 

Cocoa  paste,  which  is  prepared  from  the  seeds  of  the 
Theohroma  cacao,  a  plant  which  grows  in  America,  sometimes 
contains  red  lead,  which  is  put  into  the  cocoa  paste  for  the 
purpose  of  giving  it  a  red  colour.  This  is  easily  detected. 
If  we  put  a  little  cocoa  paste  containing  red  lead  into  some 
water,  and  dissolve  it  by  the  agency  of  some  acid,  nitric  acid 
for  instance,  and  then  add  some  iodide  of  potassium  to  it,  we 
shall  get  a  beautiful  reaction.  We  immediately  detect  the 
salts  of  lead  under  whatever  form  we  find  them.  I  will  take  a 
clear  solution  of  acetate  of  lead,  and  we  shall  there  see  the 
beautiful  reaction  of  the  iodide  of  potassium  on  this  salt. 


Now  I  make  no  doubt  you  will  see  the  beautiful,  yellow  pre¬ 
cipitate.  In  this  way  we  may  detect  all  the  salts  of  lead. 
There  are  other  tests  which  may  be  employed,  but  the 
iodide  of  potassium  is  the  best.  Now  not  only  have  we 
red  lead,  but  starch  of  various  kinds  mixed  up  with  the 
cocoa.  The  microscope,  however,  will  detect  them  all. 

Passing  on  from  these  beverages,  I  come  to  the  various 
kinds  of  food.  Here  are  the  heat-giving  foods,  and  I 
will  just  call  attention  to  the  inferior  kinds  of  starches. 
Arrow-root,  sago,  and  tapioca  are  starches.  Arrow-root  is 
expensive,  sago  and  tapioca  less  expensive,  consequently  w'e 
frequently  find  that  arrow-root  is  adulterated  with  sago  and 
tapioca.  The  finest  starch  may  be  obtained  from  these  sub¬ 
stances,  and  it  is  not  of  very  much  importance  detecting  it ; 
but  if  a  person  wants  arrow-root,  and  is  willing  to  pay  for 
it,  he  ought  not  to  have  sago,  tapioca  and  potato  starch. 
Here  is  some  from  France,  called  tous  les  mens,  of  which  the 
grains  are  very  large.  West  Indian'arrow-root  is  smaller  in 
its  grains,  and  East  India  arrow- root  has  smaller  grains  still, 
but  they  all  have  those  peculiar  markings  on  the  surface  by 
which  it  is  easy  to  distinguish  them  from  sago  or  tapioca. 

It  is  more  difficult  to  detect  the  potato  starch  when  this 
West  Indian  and  East  Indian  arrow-root  and  all  these  things 
are  mixed  up  with  it.  I  know  of  no  other  means  by  which 
starch  grains  are  detected  than  by  the  microscope  and 
iodine.  You  will  see,  however,  that  there  are  other  kinds  of 
starch  —  wheat,  barley,  and  oat;  and  by  study  you  will  soon 
find  that  each  may  be  distinguished  from  the  others  :  the 
starch  of  flour,  for  instance,  having  that  peculiar  kind  of 
hexagonal  grain. 

Passing  on  from  the  various  starches  I  come  to  the  sac¬ 
charine  matters.  Sugar  is  not  subject  to  adulteration  in  the 
state  of  white  refined  sugar.  The  brown  sugar  may  be 
moistened,  and  a  very  damp  sugar  is  always  to  be  suspected. 
Sometimes  it  is  very  carelessly  mixed  up  with  coarser  kinds 
of  sugar,  and  those  sugars  which  have  been  carelessly  kept 
for  a  long  time  are  deteriorated.  For  instance,  it  is  very 
common  to  find  a  little  insect  called  the  sugar  mite,  which  is 
always  an  indication  of  the  careless  way  in  which  the  sugar 
has  been  kept,  but  is  not  evidence  of  fraudulent  adultera¬ 
tion.  Now  I  pass  on  to  the  various  forms  of  prepared 
sugar  which  are  known  under  the  name  of  comfits,  bon-bons, 
and  so  on,vand  sweetmeats  of  this  kind  are  liable  to  exten¬ 
sive  adulteration.  I  will  just  say  with  regard  to  white  sugar 
comfits,  that  they  contain  flour,  sulphate  of  lime,  or  daft ; 
and  with  regard  to  flour,  that  which  I  stated  would  detect 
the  presence  of  starch  will  detect  the  presence  of  flour,  which 
contains  starch  ;  but  with  regard  to  daft,  it  requires  some 
chemical  ingenuity  to  detect  it.  Then  with  regard  to  these 
dangerous  colours.  I  do  not  think  that  people  can  detect 
these  things  at  all,  they  must  apply  to  the  chemist ;  but  the 
best  thing  to  do  if  you  must  give  your  children  sugar,  is  to 
give  them  that  from  the  table  which  is  not  adulterated. 
Take  your  common  refined  sugar  of  the  table,  which  is 
much  better  than  these  coloured  sweetmeats.  I  must  say, 
however,  that  there  are  some  manufacturers  who  never  put  in 
mineral  colours.  Here  are  green,  blue,  and  red  vegetable 
colouring  substances,  and  these  are  comparatively  inert ; 
but,  as  a  matter  of  precaution,  it  is  better  that  persons  should 
not  take  coloured  sweetmeats  at  all.  The  green  are  some¬ 
times  coloured  with  arsenite  of  copper,  which  is  a  most 
deadly  poison.  If  you  wish  to  know  whether  a  green 
sweetmeat  is  coloured  with  this  arsenite  of  copper,  you  must 
dissolve  it  as  far  as  possible  in  water,  and  then  take  the  re¬ 
sidue  which  is  left  and  dry  it,  and  then  on  exposing  it  to 
heat  in  a  test  tube,  you  will  volatilise  the  arsenic,  which 
will  condense  upon  the  glass,  and  by  the  aid  of  a  microscope 
you  will  see  the  crystals.  In  the  same  way  we  detect  the 
vermilion,  which  is  a  bisulphide  of  mercury  and  poisonous. 
But  these  are  difficult  processes,  and  can  only  be  satisfac¬ 
torily  carried  out  by  those  having  a  competent  knowledge  of 
chemistry.  I  will,  however,  put  you  in  the  way  to  do  them 
when  you  are  at  home.  Now  passing  on  from  these  more 
dangerous  substances,  I  will  just  say  that  Venetian  red  and 
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armenian  bole  and  other  similar  substances  are  all  more  or 
less  objectionable,  but  not  so  objectionable  as  the  mercury 
and  the  arsenite  of  copper. 

Now  I  come  to  those  substances  which  we  call  flesh-form¬ 
ing  foods,  and  first  of  all  milk.  There  is  every  reason  to  be¬ 
lieve  that  milk  is  adulterated  extensively  with  water.  Here 
I  have  some  milk  from  Mr.  Hancock’s  in  Brompton,  in  which 
you  find  we  have  a  large  quantity  of  cream  ;  but  this  I  have 
adulterated  myself  in  these  tubes  with  various  proportions  of 
water,  showing  you  that  as  the  quantity  of  water  is  increased, 
the  proportion  of  cream  is  decreased,  and  in  this  way  we  judge 
of  the  extent  to  which  milk  has  been  adulterated  with 
water.  By  a  set  of  tubes  like  these  you  may  compare  your 
milk  from  day  to  day,  with  any  known  standard.  There 
is  also  another  way  of  judging  of  the  purity  of  milk,  by 
taking  the  specific  gravity,  which  answers  very  well  pro¬ 
vided  the  milkman  knows  no  other  way  of  adulterating  it 
except  by  water.  Here  I  have  an  instrument  marked  with 
water  and  milk,  and  the  markings  between  the  two  indicate 
different  proportions  of  water  and  milk.  Chalk  is  said  to  be 
sometimes  added,  but  I  should  say  that  he  is  a  very  unskilful 
milkman  who  w  ould  add  chalk.  You  can  easily  detect  it 
by  evaporating  the  milk,  incinerating  the  residue,  and  then 
adding  vinegar.  The  moment  it  comes  in  contact  you  will 
see  an  effervescence.  If  you  use  sulphuric  acid  instead  of 
vinegar,  the  effervescence  is  more  intense.  Now  sugar  is 
sometimes  added  to  milk,  and  it  is  said  animal  matter, 
sheeps  and  calves  brains  are  mixed.  Well,  if  you  use  your 
microscope  skilfully,  you  will  be  able  to  detect  those.  Those 
who  are  going  to  impose  upon  the  public  should  know 
that  we  can  detect  every  possible  adulteration. 

I  have  now  come  to  isinglass,  which  is  adulterated  with 
gelatine,  and  this  is  very  difficult  to  detect.  You  pay  165. 
per  lb.  for  isinglass  and  8s.  per.  lb.  for  gelatine,  and  if  you 
pay  for  isinglass  you  ought  to  have  it. 

Then  there  are  the  anchovies  with  the  stupid  adulteration 
of  Venetian  red.  The  public  will  not  buy  them  white, 
hence  the  importance  of  the  public  knowing  what  is  the  true 
colour  of  the  anchovy  and  of  the  colour  added  to  it.  Then 
there  are  other  things  substituted  for  anchovies.  I  could 
tell  you  how  to  distinguish  anchovies  from  sprats,  herrings,  or 
sardines,  only  one  has  not  time ;  but  by  a  little  attention 
you  can  easily  detect  whether  the  anchovy  is  pure. 

Ox-tongue  has  frequently  horse’s  tongue  substituted  for  it. 
Here  is  one,  and  here  is  a  horse  tongue  cured  in  the  same 
way ;  you  may  know  the  difference  by  the  spoon  like  expan-  | 
sion  at  the  end  of  the  horse’s  tongue  as  compared  with  the 
ox-tongue. 

With  respect  to  preserved  meats,  here  is  a  thing  which 
is  of  serious  consequence.  You  have  all  seen  the  account  of 
those  poor  men  who  have  just  returned  from  our  Indian  em¬ 
pire  after  fighting  our  battles,  and  have  been  starved  on  the  j 
way  home.  When  recently  at  Liverpool,  I  was  perfectly 
astounded  at  the  amount  of  adulteration  going  on.  On  board 
the  ships  I  saw  that  which  had  been  shipped  as  coffee,  and 
which  was  no  coffee  at  all.  Biscuits,  utterly  unfit  to  eat, 
going  on  board  ships ;  and  now  we  find  these  preserved 
meats,  which  are  utterly  unfit  for  food.  There  ought  to  be 
some  superintendent  to  examine  these  things,  so  that  large 
quantities  of  food  like  this  would  never  pass ;  so  that  poor 
men  after  all  the  struggling,  striving,  and  fierce  contentions 
in  fighting  our  battles,  should  not  be  starved  coming  home. 

Now  we  come  to  the  most  important  articles,  bread  and 
flour. .  We  will  take  the  adulteration  of  the  bread  with  alum. 
This  is  not  a  necessary  adulteration.  If  a  baker  is  going  to 
make  bread  with  bad  flour,  then  he  supposes  that  he  will 
make  a  better  looking  loaf  by  using  alum,  but  he  does  it 
fraudulently.  It  is  ridiculous  for  bakers  to  say  that  they 
cannot  make  bread  without  using  alum,  for  it  is  well  known 
that  there  are  thousands  and  thousands  of  families  in  this 
metropolis  who  never  use  baker’s  bread  at  all,  but  good 
wholesome  home-made  bread  and  prefer  it.  You  can 
sometimes  smell  which  is  the  alum  bread  and  which  is 
the  bread  without  alum ;  but  that  is  not  always  to  be  done 
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by  bread  on  the  table.  By  taking  some  aluminised  bread 
and  making  a  solution  of  it,  and  then  treating  the  solution 
by  adding  hydrochlorate  of  ammonia  and  liquor  ammonia 
you  throw  down  a  precipitate  of  alumina.  But  alum  is  not 
easily  detected  in  small  quantities,  for  there  are  other  sub¬ 
stances  which  may  be  thrown  down  ;  but  wherever  it  exists 
there  is  no  doubt  that  it  is  a  bad  thing.  Alum  combines 
with  phosphoric  acid,  and  forms  a  substance  which  will  not 
dissolve’in  the  stomach.  Our  bones  are  made  of  phosphate 
of  lime,  and  if  the  alum  deprives  the  stomach  of  the  phos¬ 
phoric  acid  by  the  introduction  of  this  alum  into  the  bread, 
and  producing  compounds  which  are  not  easily  soluble,  we 
deprive  the  bones  of  the  nourishment  necessary  for  their  de¬ 
velopment.  Bone  dust  or  sulphate  of  lime  mixed  in  bread 
will  be  detected  by  the  microscope. 

I  must  pass  over  the  whole  subject  of  condiments  and 
spices ;  but  there  is  one  article,  tobacco,  on  which  I  must 
say  a  few  words.  All  true  tobaccos  are  covered  with  little 
hairs,  which  can  only  be  detected  by  the  microscope.  If 
you  have  tobacco  cut  up  ever  so  small,  you  do  not  cut  away 
those  little  knobbed  hairs.  Now  the  leaves  used  for  tobacco 
have  other  kinds  of  hairs,  and  those  are  very  important  in 
the  detection  of  adulteration  and  attempted  frauds  upon  the 
revenue.  I  hope  I  have  said  enough  of  the  importance  of 
this  subject.  If  I  have  drawn  your  attention  to  it  it  is  suf¬ 
ficient  ;  if  I  have  enabled  you  to  form  something  like  an 
opinion  of  the  value  of  legislation  upon  the  subject.  I  have 
drawn  your  attention  to  the  fact  that  a  bill  is  before  Parlia¬ 
ment  for  the  purpose  of  appointing  a  public  analyst,  to  whom 
you  will  be  able  to  apply  if  you  suspect  an  adulteration  of 
your  food  ;  but  this  bill  does  not  go  far  enough.  We  should 
imitate  our  French  neighbours,  who  seize  on  the  adulterated 
goods,  put  the  adulterator  into  prison,  and  shut  up  his 
shop  for  the  term  of  his  imprisonment ;  and,  so  long  as  the 
man  is  in  prison,  his  shop  has  a  label  upon  it  stating  that  it 
is  shut  up  for  adulteration,  and  that  the  proprietor  is  in 
prison. 

I  have  now  to  thank  you  for  your  attendance  in  this 
course,  and  to  announce  to  you  that  as  you  have  so  kindly 
attended  here  on  these  occasions  I  am  induced  to  go  further, 
and  have  undertaken  to  deliver  a  course  of  lectures  on  the 
Animal  Product  Collection /  and  those  commence  on  Tuesday, 
the  10th  of  April,  to  be  continued  on  the  five  succeeding 
Tuesdays.  The  first  subject  will  probably  be  Silk  and  its 
Dyes ;  the  next  Wool  and  Hair ;  then  Leather  ;  the  Manu- 
1  facture  of  Leather  out  of  Skins ;  the  Manufacture  of  Glue 
and  Gelatine ;  and  then  will  probably  follow  Pone  and 
Ivory ,  and  some  remarks  on  the  Utilisation  of  Waste. 


SOCIETY  OF  ARTS,  21  March  i860. 

W.  B.  Carpenter,  Esq.  M.D.,  F.B.S.  in  the  Chair. 

On  this  occasion,  Dr.  Guy  of  King’s  College  read  a  paper 
j  on  A  New  Method  of  Obtaining  Crusts  of  Arsenic,  Arsenious 
Acid,  and  other  Sublimates,  introducing  also  various  micro¬ 
scopic  contrivances  to  the  notice  of  the  Society.  Although 
the  paper  was  certainly  a  useful  one  in  many  points  of  view, 
it  dealt  too  much  in  trivialities  to  carry  any  great  weight 
with  it,  and  we  cannot  help  saying  that  we  expected  better 
things  from  Dr.  Guy,  who  shall  now  introduce  himself. 

“  As  the  simple  chemical  manipulations  of  which  I  am 
about  to  speak  have  for  their  aim  to  prepare  a  new  class  of 
objects  for  examination  by  the  lens  and  microscope,  and  as 
the  other  suggestions  to  which  I  have  alluded  have  either 
grown  out  of  the  use  of  a  disc  of  glass,  instead  of  the  usual 
microscopic  slide,  or  imply  the  substitution  of  the  one  for 
the  other,  I  will  begin  by  saying  a  few  words  about  these 
discs  of  glass. 

“  For  some  years  past  I  have  been  in  the  habit  of  using 
these  discs,  and  of  late  especially,  on  account  of  their  con¬ 
venience  for  comparative  chemical  experiments  on  the  small 
scale.  They  are  almost  necessary  for  sublimates  obtained 
by  heat,  and  very  useful  when  we  wish  to  obtain  a  number 
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of  crystalline  deposits  from  solutions  at  the  same  time.  A 
great  many  of  these  discs  can  he  put  under  one  hell  glass, 
and  protected  from  the  intrusive  London  dust. 

“  It  is  a  very  small  matter  to  speak  of,  hut  I  may  state 
here,  that  for  these  minute  chemical  operations  I  find  a  little 
instrument,  consisting  of  a  spear-shaped  piece  of  common 
window-glass,  mounted  in  a  wooden  handle,  more  convenient 
than  the  common  r  glass  rod.  It  acts  as  a  spatula,  a  coarse 
filter,  and  a  good  drop  at  the  same  time.  You  can  put  a 
small  quantity  of  a  salt  on  a  piece  of  ^window-glass,  rub  it 
down  with  the  flat  side  of  this  glass  spatula,  suck  up  the 
clear  solution  hy  the  capillary  attraction  of  the  two  surfaces 
of  glass,  and  then  drop  a  large  or  small  drop  from  the  point. 
I  send  round  a  specimen  of  this  very  simple  chemical  tool. 
I  may  add  that  in  using  the  common  solutions  for  these  small 
experiments,  I  always  employ  a  drop  bottle  of  the  form 
which  I  now  send  round.  It  is  a  hollow  tube  drawn  to 
a  point,  and  ground  as  a  stopper  into  the  neck  of  a  bottle  ; 
a  small  hole  at  the  top  of  this  tube  converts  it  into  a  pipette. 

“  To  the  other  and  more  important  use  of  the  glass  disc, 
(I  mean  for  obtaining  sublimates  by  heat),  I  shall  allude 
presently,  after  I  have  spoken  of  the  size  of  the  disc,  of  the 
mode  of  adapting  it  to  the  microscope,  of  similar  discs  made 
of  other  materials,  and  of  the  art  developments  to  which  the 
use  of  it  has  led.” 

A  minute  description  of  the  disc  itself  follows,  but  our 
readers  may  briefly  learn  that  it  is  about  an  inch  in  diameter, 
or  rather  less,  and  cemented  in  the  centre  of  a  piece  of  wood 
of  the  size  of  an  ordinary  microscopic  slide,  having  an  aper¬ 
ture  rather  smaller  than  the  glass.  Some  cells  for  mounting 
in  fluid  were  then  noticed,  those]  of  Messrs.  Powells’  manu¬ 
facture  being  apparently  the  best,  as,  although  blown, 
tolerably  flat  surfaces  were  retained.  Returning  to  the  glass 
discs,  Dr.  Guy  proceeds  :  — 

“  I  have  said  that  these  discs  are  serviceable  for  obtaining 
chemical  sublimates,  such  as  those  of  metallic  arsenic  and 
white  arsenic,  by  heat.  I  think  it  quite  possible  that,  the 
habit  of  using  these  discs  proved  suggestive  of  the  very 
simple  modification  of  the  common  reduction  tube  of  which 
I  am  now  to  speak. 

“  For  obtaining  crystals  of  arsenious  acid,  or  crusts  of 
arsenic  in  medico-legal  inquiries,  the  chemist  uses  a  glass 
tube,  of  small  bore,  about  three  inches  long,  open  at  one 
end  and  sealed  at  the  other,  The  tube  has  the  proportions 
of  the  test  tube  I  hold  in  my  hand,  but  the  bore  is  much 
smaller.  This  tube  should  be  of  German  glass.  It  should 
be  carefully  dried  before  it  is  used,  and  the  white  arsenic,  or 
the  mixture  of  this  with  charcoal,  or  of  the  sulphuret  of 
arsenic  with  black  flux,  or  the  metallic  arsenic  itself  (the 
result  of  some  previous  chemical  operation)  must  be  intro¬ 
duced  into  the  tube  without  soiling  its  sides.  Then,  having 
passed  the  middle  portion  of  the  tube  through  the  flame  of 
the  spirit  lamp,  the  flame  is  applied  steadily  to  the  sealed 
end.  The  white  arsenic  in  sparkling  eight-sided  crystals, 
or  the  crust  of  the  metal,  collects  on  the  sides  of  the  tube 
about  an  inch  or  so  above  the  sealed  end. 

“  This  operation  is  a  delicate  one,  and  many  minute  pre¬ 
cautions  must  be  observed  in  order  that  it  may  be  satisfac¬ 
torily  performed ;  and,  when  the  crystals  or  crusts  have  been 
obtained,  they  are  certainly  not  in  a  favourable  condition 
for  further  examination  and  identification.  When,  for  in¬ 
stance,  the  crystals  of  white  arsenic  are  small,  they  are  not 
readily  identified  by  lens  or  microscope  upon  a  rounded  sur¬ 
face  with  a  sharp  curve,  and  streaked  with  lines  in  the  length 
of  the  tube. 

“  The  number  of  precautions  to  be  observed,  and  of  falla¬ 
cies  to  be  guarded  against  in  this  mode  of  procedure,  led  me 
to  adopt  the  modification  which  I  am  about  to  describe.  In 
the  place  of  a  small  reduction  tube  of  green  glass,  three 
inches  long,  I  use  a  larger  specimen  tube,  about  three-quar¬ 
ters  of  an  inch  long,  of  common  white  glass.  Into  this 
short  tube,  from  which  the  moisture  is  readily  driven  off,  I 
introduce  the  white  arsenic,  the  metal,  or  the  mixture.  I 
place  the  tube  in  a  vertical  position,  and  support  it  there  by 


letting  it  fall  into  a  circular  hole  punched  in  a  sheet  of  cop¬ 
per,  or  drilled  in  a  slab  of  porcelain.  This  holder  may  be 
supported  either  on  a  frame  attached  to  the  spirit  lamp  (in 
which  case  it  should  be  made  to  turn  over  the  flame  or  from 
it)  or  on  a  common  retort  holder,  the  spirit  lamp  being  re¬ 
moved  at  will.  The  specimen  thus  adjusted  and  fixed  is 
then  heated  to  expel  the  moisture  it  contains,  and  the  sub¬ 
stance  to  be  operated  on  is  dropped  into  it  from  the  point  of 
a  penknife.  A  disc  of  common  window  glass,  thin,  white, 
and  free  from  defects  or  scratches,  is  then  dried  and  heated 
in  the  flame  of  the  lamp,  and  placed  upon  the  mouth  of  the 
tube.  On  heating  its  contents,  the  crystals  or  crusts  are  de¬ 
posited  partly  on  the  sides  of  the  tube,  and  partly,  but 
chiefly,  on  the  flat  disc  of  glass.  The  coating  of  the  glass 
disc  may  then  be  examined  by  the  lens  or  microscope,  and 
may  be  treated,  in  every  respect,  as  an  ordinary  microscopic 
object.” 

Omitting  a  few  unimportant  observations,  we  find  the  fol¬ 
lowing  more  definite  statement : — 

“  I  will  illustrate  the  delicacy  of  this  method  which  I  have 
been  describing  by  an  extract  from  a  paper  on  the  subject, 
published  in  Dr.  Beale’s  Archives  of  Medicine,  No.  iii. 
1858. 

“  Four  small  slips  of  microscopic  glass,  each  bearing  a 
minute  fragment  of  a  crust  of  arsenic,  were  weighed  in  an 
assay  balance,  and  found  to  weigh  respectively  o'28o,  o' 2^0, 
o- 1 37,  and  o’i4i  of  a  grain.  The  slips  having  been  care¬ 
fully  heated  in  a  small  specimen  tube  three-quarters  of  an 
inch  long,  suspended  in  a  metal  holder,  yielded  distinct  cir¬ 
cular  mists,  and  lost  respectively  CV003,  o,oo3,  o’ooi,  and 
crooi  of  a  grain  ;  so  that  two  of  the  crusts  weighed  each  the 
three  hundred  and  thirtieth  part  of  a  grain,  and  each  of  the 
two  remaining  crusts  the  thousandth  of  a  grain.  Examined 
by  the  lens  all  the  mists  were  found  to  consist  of  brilliant 
detached  points,  distributed  evenly  over  the  surface,  which 
under  the  microscope  could  be  readily  identified  as  octahedra. 
Both  the  mists  yielded  by  the  thousandth  of  a  grain  could 
be  easily  resolved  into  octahedra,  under  an  eighth  power  of 
the  microscope,  and  one  of  the  two,  by  the  successive  re¬ 
movals  just  described,  was  found  to  consist  of  crystals,  which 
could  not  be  less  numerous  than  250,000,000  to  a  grain  of 
metallic  arsenic,  a  number  which  I  believe  to  be  greatly 
under-estimated.  Successive  experiments  with  minute  quan¬ 
tities  of  metal,  apparently  not  exceeding  the  thousandth  of 
a  grain  in  weight,  all  yielded  the  same  decisive  result :  so 
that  I  feel  justified  in  stating  that  by  this  simple  method  a 
crust  of  less  than  the  thousandth  of  a  grain  of  metallic  arsenic 
may  be  identified  with  ease  and  certainty. 

“  I  shall  perhaps  commend  this  plan  to  the  Society  if  I 
state  that  one  of  the  very  earliest  results  accruing  from  the 
use  of  it,  was  the  discovery  that  metallic  arsenic  when  depo¬ 
sited  from  its  vapour,  on  cooled  surfaces,  presents  itself  in 
the  form  of  globules.  This  fact  is  partly  of  importance  as 
giving  extension  and  precision  to  our  knowledge  of  the  pro¬ 
perties  of  a  most  important  poisonous  substance,  and  partly 
as  connecting  arsenic  with  other  elements  with  which  it  was 
already  known  to  have  analogies,  I  mean  sulphur,  mercury, 
and  selenium,  which,  like  arsenic,  are  deposited  in  a  globular 
form.  There  are  specimens  of  all  these  substances  under  the 
microscope  as  well  as  of  some  other  sublimates  obtained  in 
this  manner.  I  need  scarcely  add  that  this  method  gives 
great  facilities  for  examining  the  crystals  of  arsenious  acid, 
which,  though  usually  described  (and  correctly)  as  right 
octahedra,  sometimes  assume  the  shape  of  right  prisms,  and 
occasionally,  though  only  rarely  (as  I  have  ascertained),  the 
form  of  the  cube.” 

There  remain  yet  two  “  new  adaptations  ”  to  consider, 
which  Dr.  Guy  respectively  designates  a  “  class  microscope,” 
and  an  “  illuminated  cell.”  The  first  consists  merely  of  an 
ordinary  Coddington  lens,  inserted  in  a  brass  eye-piece, 
screwing  into  a  ring  of  the  same  metal,  which  latter  is  fixed 
into  a  convenient  handle  ;  a  ledge  at  the  other  side  of  the 
ring  receives  the  glass  disc  with  the  arsenical  sublimate,  or 
other  microscopical  preparation  on  its  surface,  and_  a  brass 
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screw-cap  renders  the  whole  secure.  As  the  lens  screws 
easily  in  or  out,  its  force  can  he  adjusted  without  trouble. 
In  some  varieties  of  the  instrument  the  cap  is  furnished  with 
an  oblong  slot,  so  that  objects  can  be  examined  mounted 
either  upon  a  disc,  or  on  a  slide  of  the  usual  dimensions. 
The  “  illuminated  cell  ”  is  for  opaque  objects  only,  and  is 
made  by  pressing  a  circular  piece  of  tinsel  having  a  central 
perforator  into  a  concave  form,  thus  producing  in  fact  a 
small  Lieberkiihn  for  each  object,  an  arrangement  which 
seemed  to  answer  very  well.  The  doctor  concluded  his 
paper  by  directing  attention  to  the  various  instruments  and 
specimens  exhibited.  Among  the  former  we  noticed  a  con¬ 
trivance  intended  to  be  used  either  as  a  microscope  or  tele¬ 
scope,  for  the  capabilities  of  which  Mr.  Matthews  of  Lin¬ 
coln’s  Inn  is  responsible.  Dr.  Guy’s  “  class  lens  ”  is  manu¬ 
factured  by  Mr.  Baker  of  Ilolborn. 

The  Chairman,  in  pointing  out  the  advantages  accruing 
from  Dr.  Guy’s  method  of  obtaining  sublimates,  said  that 
with  the  old  reduction  tube,  where  the  deposit  was  necessa¬ 
rily  of  a  cylindrical  form,  nothing  more  powerful  than  a 
hand  lens  could  be  employed  for  examining  it,  whereas  upon 
the  flat  surface  of  a  glass  disc,  a  high  power  could  readily  be 
applied.  While  upon  the  subject,  he  would  name  another 
application  of  the  microscope  to  the  detection  of  minute 
quantities  of  chemical  substances,  viz.  that  of  Dr.  Richardson, 
who  had  ascertained  the  presence  of  ammonia  in  the  breath 
of  animals  by  its  means.  The  plan  adopted  by  him  was  to 
cause  the  breath  to  pass  along  a  small  trumpet-shaped  tube, 
having  a  bulb  near  its  larger  extremity,  containing  hydro¬ 
chloric  acid.  Consequently  the  ammonia  in  the  breath  was 
converted  into  chloride  of  ammonium,  and  deposited  in  ex¬ 
cessively  small  crystals  upon  a  slip  of  glass  placed  across  the 
mouth  of  the  tube.  He  only  mentioned  this  fact  to  show 
the  value  of  the  application  of  the  microscope  where  very 
minute  quantities  of  substances  were  concerned.  He  per¬ 
sonally  did  not  find  the  glass  discs  so  handy  as  the  ordinary 
slides,  but  saw  many  advantages  in  Dr.  Guy’s  system.  The 
flat  surface  bottles  would,  he  thought,  be  most  useful  in  mu¬ 
seums.  With  regard  to  the  “  illuminated  cell,”  lie  might 
mention  that  some  specimens  prepared  in  a  somewhat  similar 
manner  by  Lieberkiihn  himself,  were  in  the  museum  of  the 
College  of  Surgeons.  The  adaptation  of  a  piece  of  tinsel 
was  a  great  simplification. 

Dr.  Letheby  had  great  pleasure  in  stating  that  Dr.  Guy’s 
method  of  recognising  arsenic  was  employed  in  his  own  la¬ 
boratory,  and  he  felt  thankful  for  its  introduction.  He  traced 
the  progress  of  toxicological  research  from  the  trial  of  Donald 
in  1815  up  to  the  present  time.  A  little  while  before  that, 
as  described  by  Hahnemann,  10  grains  of  arsenic  were  re¬ 
quired  to  make  the  metallic  test  satisfactory  in  a  court  of 
law.  Afterwards  Dr.  Black  improved  the  process,  and  could 
detect  the  poison  if  he  had  one  grain  to  operate  upon.  It 
was  thought  a  marvel  of  toxicological  skill  when  Dr.  Chis- 
tison  said  he  only  required  the  16th  of  a  grain,  but  that 
evening  they  were  told  how  to  trace  the  presence  of  the 
250,000,000th  of  a  grain  of  arsenic  !  He  also  enlarged  upon 
the  uses  of  the  microscope  in  detecting  the  organic  poisons 
by  the  identification  of  their  crystals,  and  considered  that  the 
process  of  Dr.  Guy  would  greatly  elucidate  that  branch  of 
the  subject. 

Mr.  Wentworth  Scott  said  that  it  was  of  great  im¬ 
portance  that  the  surface  for  receiving  arsenical  deposits 
should  not  only  be  flat,  but  should  also  possess  a  tint  suitable 
for  showing  microscopic  crystals  wrell  by  reflected  and  trans¬ 
mitted  light.  He  submitted  for  inspection  a  specimen  of  the 
slides  he  had  had  specially  prepared  for  this  and  other  pur¬ 
poses,  which  were  coated  on  one  side  with  a  film  of  “  opal 
glass,”  both  surfaces  being  highly  polished.  They  answered 
so  well  that  he  never  employed  porcelain.  A  metallic  de¬ 
posit  was  admirably  shown  by  reflected  light  upon  these 
glasses,  while  crystals  of  arsenious  acid  Avere  best  seen  by 
sending  the  light  through  the  opal,  all  inconveniences  arising 
from  the  great  refractive  power  of  many  objects  being  avoided 
by  its  use.  He  wished  to  say  a  word  against  the  ordinary 


form  of  Marsh’s  apparatus  as  supplied  by  philosophical  in¬ 
strument  makers,  which  he  considered  unfit  for  any  important 
researches,  the  bulbs,  generally,  not  more  than  an  inch  and 
a  quarter  in  diameter,  being  far  too  small.  He  preferred  to 
use  a  small  Wolffe’s  bottle,  fitted  with  a  bulb-tube.  He 
thought  that  one  phenomenon  which  he  had  observed  in 
using  this  process  had  not  been  noticed  in  any  work  on  the 
subject,  and  that  was,  when  the  suspected  animal  matter, 
more  especially  liver,  perhaps,  had  not  been  completely  oxi¬ 
dised,  a  deposit  much  resembling  arsenic  (or  antimony)  was 
often  obtained,  consisting  really  of  carbon,  or  some  peculiar 
carbonous  matter  with  a  metallic  lustre,  and  requiring  a  mi¬ 
croscope  to  detect  it.  He  had  known  many  analysts  deceived 
by  this,  and  although,  of  course,  no  one  should  be  content 
with  a  single  test,  he  thought  that  the  point  should  be 
brought  forward  more  prominently  in  our  schools  of  sci¬ 
ence  than  it  was.  He  employed  sulphuric  acid  and  bichro¬ 
mate  of  potassa  for  oxidising  with  entire  success.  He  could 
corroborate  the  Chairman’s  remarks  upon  the  presence  of 
ammonia  in  the  breath,  having  had  the  honour  of  being  in¬ 
timately  associated  with  Dr.  Richardson  in  his  experiments, 
and  had  detected  very  minute  quantities,  the  ’008  of  a  grain, 
and  even  less,  of  ammonia  in  the  breath  and  blood  of  animals. 

In  compliance  with  the  Chairman’s  request,  Dr.  Letheby 
explained  his  modification  of  Marsh’s  process,  in  which  the 
great  delicacy  of  the  latter  is  combined  with  the  certainty 
and  facility  of  Reinsch’s  method.  He  first  slightly  acidulates 
the  suspected  liquid  with  nitric  acid,  raises  it  nearly  to  the 
boiling  point,  and  then  introduces  some  pieces  of  zinc.  If 
arsenic  is  present  the  zinc  becomes  coated  with  it  in  a  few 
minutes,  when  it  may  be  removed,  washed,  and  used  in  the 
ordinary  way  for  the  generation  of  arseniuretted  hydrogen. 
Both  Marsh’s  and  Reinsch’s  tests  were  open  to  one  great 
objection,  namely,  that  they  failed  to  show  the  quantity  of 
poison  found. 

Dr.  Thudichum  made  a  speech  of  some  length,  the  chief 
object  of  which  appeared  to  be  to  throw  cold  water  upon  the 
sublimation  tube  and  discs  of  Dr.  Guy,  and  to  show  that  the 
microscope  was  quite  useless  in  analytical  researches.  He 
described  in  detail  all  the  usual  methods  for  separating  arse¬ 
nic,  including  those  of  Wohler,  Fresenius,  Rose,  Bloxam, 
& c.  but  which  wre  will  not  repeat  here  for  fear  of  wearying 
our  readers.  He  wrould  use  (Dr.  Thudichum  said)  the  very 
exampl  e  adduced  by  the  Chairman  in  favour  of  the  microscope, 
as  a  proof  of  its  fallacy.  Crystals  had  no  doubt  sometimes 
been  obtained  from  the  breath  by  method  before  named,  but 
whether  they  consisted  of  chloride  of  ammonium,  or  of  the 
many  hundred  substituted  ammonias,  or  even  contained  any 
ammonium  at  all,  there  was  no  evidence  to  show,  the  appear¬ 
ance  of  crystals  of  all  the  Amine  bases  being  nearly  alike. 
He  considered  that  Dr.  Guy’s  method  would  offer  no  advan¬ 
tages  to  the  medico-legal  chemist. 

Mr.  Wentworth  Scott  referred  Dr.  Thudichum  to  Dr. 
Richardson’s  essay  on  the  blood,  wherein  it  was  stated  that 
the  presence  of  no  particular  ammonia  had  been  determined ; 
all  that  was  stated  being  that  the  solubility  of  the  fibrine 
during  life  was  due  to  an  exceedingly  minute  quantity  of  an 
ammonia  of  some  kind.  Every  chemist  was  aware  of  the 
immense  number  of  ammonias  that  existed,  chiefly  elimi¬ 
nated  by  the  splendid  researches  of  Hofmann,  aud  that  the 
crystals  of  their  chlorides  greatly  resembled  each  other,  but 
none  could  mistake  the  chlorine  compound  of  an  ammonia 
for  the  chloride  of  anything  else.  He  believed  that  a  special 
ammonia  existed  in  the  blood  of  each  distinct  animal  or  class 
of  animals,  and  trusted  that  the  point  might  ere  long  be  de¬ 
termined.  He  differed  with  Dr.  Thudichum  in  relation  to 
the  microscope,  which  he  considered  no  chemist  could  dis¬ 
pense  with.  As  regards  the  processes  named  for  the  detec¬ 
tion  of  arsenic  by  the  last  speaker,  [he  thought  them  too 
complicated  where  only  small  quantities  could  be  expected, 
and  would  mention  in  conclusion,  that  if  the  organic  matter 
to  be  examined  were  dried  at  a  very  low  temperature  and 
then  treated  with  pure  benzole  the  fatty  matter  could  be  ex¬ 
tracted,  and  the  oxidation  tendered  comparatively  easy. 
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After  a  few  remarks  from  Dr.  Guy,  who  also  differed 
entirely  from  Dr.  Thudichum,  the  Chairman  proposed  a  vote 
of  thanks  to  the  author  of  the  paper,  which  having  been 
passed,  the  meeting  llien  adjourned. 


The  Society  of  Arts’  Annual  Exhibition  of  Recent  In¬ 
ventions  will  be  opened  upon  the  9th  of  April.  A  series  of 
Notices  of  the  Exhibition,  from  the  pen  of  a  member  of  the 
society,  will  shortly  appear  in  the  Chemical  News. 


to  contamination  with  soda  and  other  impurities.  Now  there 
are  numerous  operations,  especially  in  scientific  chemistry, 
where  the  absence  of  soda  is  of  importance,  and  this  process, 
as  opening  up  a  method  of  supplying  a  want  greatly  felt,  is 
especially  valuable.  Moreover,  in  wool  countries  the  quan¬ 
tity  of  suint  will  be  sufficient  to  enable  considerable  sums  of 
money  to  be  annually  obtained  from  an  otherwise  useless 
product.  We  think,  however,  that  there  was  no  great  ne¬ 
cessity  for  claiming  the  preparation  of  nitre  and  potassium 
from  the  suint  potashes. 


NOTICES  OF  PATENTS. 


Improvements  in  the  Manufacture  of  Steel  and  Wrought  Iron, 

by  W.  H.  Nevill. 

Every  one  is  aware  of  Bessemer’s  method  of  decarbonising 
cast  iron,  by  forcing  air  through  it  at  the  fusing  point.  In 
this  case  the  temperature  rises  immensely  owing  to  the  heat 
produced  by  the  combustion  of  the  carbon  and  part  of  the 
iron.  Mr.  Nevill  instead  of  forcing  air  through  the  melted 
metal,  causes  the  latter  to  fall  from  a  height  upon  a  cone ;  in 
this  Avay  the  exposure  to  the  air  is  obtained  upon  which  he 
relies  to  remove  the  excess  of  carbon.  He  paves  the  floor 
with  cast  iron  plates,  and  in  the  centre  places  a  cone  18 
inches  diameter  and  9  inches  high.  It  is  mounted  on  a 
standard  which  raises  it  to  3  feet  6  inches  above  the  floor. 
The  exit  for  the  metal  is  so  arranged  that  it  falls  directly  on 
the  cone,  which  scatters  it,  and  allows  it  to  fall  on  the  floor 
in  a  purified  state.  The  spot  on  which  it  falls  js  enclosed, 
so  as  to  retain  it  in  its  place. 

The  plan  is  simple,  ingenious,  and  does  not  appear  to  con¬ 
tain  any  obvious  sources  of  error.  How  is  the  mass  broken 
up  for  working  into  shape  or  subsequent  fusing  ? 


Method  of  obtaining  Potash  and  other  Products  from  Suint,  by 
Edme  Jules  Maumene  and  Victor  Rogelet. 

“  Suint  ”  is  the  greasy  matter  found  in  the  skin  and  hair  of 
sheep.  The  patentees  find  it  to  be  the  potash  salt  of  some 
.organic  acid  or  mixture  of  acids.  The  chief  peculiarity  of 
it  is  the  fact  that  the  potash  is  almost  absolutely  free  from 
other  metallic  oxides.  The  suint  is  washed  with  cold  water 
which  does  not  touch  the  grease,  but  only  dissolves  the 
“  suintate  of  potash.”  The  latter  when  evaporated  has  the 
appearance  of  baked  molasses.  It  is  calcined  in  close  vessels 
and  yields  the  usual  products  of  the  distinctive  distillation  of 
nitrogenised  organic  matters,  namely,  tar,  ammoniacal  water 
and  gases.  The  carbonate  of  potash  mixed  with  charcoal 
is  then  lixiviated,  and  the  solution  evaporated  to  dryness. 
Any  sulphide  formed  in  the  first  evaporation  (owing  to  the 
decomposition  of  sulphates  by  the  free  carbon)  may  be  re¬ 
moved  by  calcining  in  a  reverberatory  furnace  or  stirring 
the  solution  with  a  little  white  lead- 

The  wool  washed  by  the  patentee’s  process  is  much 
whiter  than  when  scoured  in  the  usual  manner. 

“  One  thousand  pounds  of  raw  wool,  of  whatever  country, 
yield  generally  from  one  hundred  and  forty  to  one  hundred 
and  eighty  pounds  of  dry  suintate  (or  salts)  of  potash,  solu¬ 
ble  in  water.  This  “suintate”  produces  nearly  fifty  per 
cent,  of  carbonate  of  potash,  that  is  to  say,  from  seventy  to 
ninety  pounds,  including  the  chloride  and  sulphate,  which 
together,  barely  amounts  to  five  or  six  pounds.” 

The  patentees  claim  all  the  products  formed.  The  carbon 
remaining  after  calcination  is  said  to  be  suitable  for  pig¬ 
ments.  They  carefully  prepare  the  ammoniacal  salts  and 
tar  for  sale,  as  also  the  chlorides  and  sulphates,  which  they 
separate  by  crystallisation  from  the  solution  of  the  crude 
carbonate  of  potash.  They  also  collect  the  fatty  substances 
of  the  wool.  Owing  to  the  extreme  purity  of  the  potash 
producible  by  their  process,  they  claim  every  substance 
made  from  it,  even  saltpetre  and  potassium.  This  appears 
to  us  to  be  a  most  valuable  patent.  Every  claimant  is 
aware  that  the  potash  of  commerce  (and  its  salts)  are  liable 


CORRESPONDENCE. 

Dr.  Guy's  Lecture  on  Arsenious  Acid, 

To  the  Editor  of  the  Chemical  News. 

Sir, — From  a  notice  on  the  cover  of  the  present  number,  I 
perceive  that  in  next  week’s  Chemical  News  you  intend  to 
print  the  paper  read  at  the  Society  of  Arts,  on  Wednesday 
evening  last,  March  21,  by  Dr.  Guy,  On  a  Nem  Method  of 
obtaming  Arsenical  arid  other  Sublimates,  for  Microscopic  Ex¬ 
amination.  In  doing  so,  I  trust  you  will  intimate  to  our 
provincial  and  continental  brethren,  that  you  do  not  publish 
it  as  a  fair  specimen  of  the  practical  chemistry  of  the  London 
laboratories. 

All  that  Dr.  Guy  proposes  to  do  is  done  in  a  far  better 
way  by  simply  fixing  a  small  round  piece  of  glass,  such  as  a 
microscopic  covering  glass,  on  to  the  end  of  a  glass  rod,  or 
into  a  holder  improvised  out  of  a  piece  of  platinum  wire,  and 
passing  it  as  far  as  necessary  down  a  common  test-tube,  at 
the  bottom  of  which  is  the  substance  containing  the  volatile 
matter.  Heat  being  applied,  any  portion  of  the  sublimate 
that  escapes  condensation  on  the  little  piec<\  of  glass  will 
probably  condense  on  the  upper  and  cooler  part  of  the  test- 
tube,  and  not  be  altogether  lost,  as  must  inevitably  be  the 
case  in  Dr.  Guy’s  arrangement. — I  am,  & c. 

Tyro. 


Chemical  Notices  from  Foreign  Sources. 

1.  mineral  chemistry. 

Artificial  Production  of  Minerals.  —  M.  Debray  1 
has  recently  succeeded  in  preparing  artificially  several 
crystallised  phosphates  and  arseniates  identical  in  form  and 
composition  with  the  natural  mineral.  When  an  insoluble 
carbonate  is  digested  with  an  excess  of  phosphoric  or  arsenic 
acid,  the  carbonate  is  generally  changed  into  a  crystallised 
phosphate  or  arseniate.  The  water  of  hydration  varies  ac¬ 
cording  to  the  temperature.  At  the  ordinary  temperature 
carbonate  of  lime  and  phosphoric  acid  give  a  phosphate  of 
the  composition  2Ca0H0P0r>  +  4HO.  At  2120  the  com¬ 
pound  2Ca0H0P05  is  obtained.  At  the  same  temperatures 
exactly  corresponding  compounds  are  formed  with  arsenic 
acid  and  carbonate  of  lime.  The  compound  2CaORsO.-4HO 
is  found  native  and  is  known  under  the  name  of  Ba'idin- 
gerite. 

When  the  acid  liquid  in  which  the  carbonate  has  been 
digested  is  decanted  and  heated,  other  equally  well  crystal¬ 
lised  compounds  are  obtained.  The  solution  of  arseniate  o 
lime  heated  to  158°  gives  2Ca0As053lI0  :  heated  to  212 
it  yields  the  compound  2Ca0As0-,H0.  Phosphates  of  zinc 
copper,  and  manganese,  and  arseniate  of  copper  can  be  pro 
cured  in  the  same  way. 

Insoluble  phosphates  and  carbonates  of  lime,  magnesia,  &c 
act  on  a  metallic  nitrate  and  sulphate,  and  produce  crystal¬ 
lised  compounds,  whose  composition  varies  according  to  the 
temperature  at  which  they  are  formed.  At  a  little  over  21  z° 
Debray  obtained  the  phosphate  4CuOPOr)HO  (libethenite), 
and  the  arseniate  4CuOAs05HO  (olivenite). 

Crystallised  double  phosphates  are  formed  when  acid 
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solutions  of  phosphates  are  mixed  with  metallic  solutions. 
Acid  phosphate  of  copper  and  nitrate  of  uranium  gave  the 
double  phosphate  of  copper  and  uranium,  chalcolete, 

II.  ORGANIC  CHEMISTRY. 

A  UTew  Mode  of  Substitution,  and  tlie  Forma¬ 
tion  of  Xodobenzoic,  Xodotolnylic,  and  Xodoanisic 
Acids,  by  M.  P.  Griess. — M.  Griess  2  has  before  announced 
the  existence  of  a  new  class  of  azotised  acids,  formed  by  the 
acid  of  nitrous  acid  on  the  amid  acids  of  the  benzoic  group. 
By  treating  amidobenzoic  acid  with  nitrous  gas  he  obtained 
an  acid  C28H1;1N308  +  3HO.  He  now  describes  the  action 
of  acids  upon  this  new  body.  On  treating  it  with  strong 
hydrochloric  acid  it  becomes  hot  and  nitrogen  is  disengaged. 
The  addition  of  water  to  the  evaporated  liquid  separates 
reddish  flocculi,  which  by  crystallisation  from  alcohol  furnish 
chlorobenzoic  acid.  By  continuing  the  evaporation  the 
hydrochlorate  of  the  amido-acid  is  obtained : 

C38HuN308  +  HoClo  =  C14H7N04.HC1  +  C14(H5C1)04  +  n2. 

1 — - ^ - 1  — v — y 

Hydrochlorate  of  Chlorobenzoic 
benzamic  acid.  acid. 

Idobenzoic  Acid,  C14(H5I)04,  is  formed  on  treating  the 
nitro*acid  with  hydriodic  acid.  It  is  very  slightly  soluble 
in  water,  but  dissolves  freely  in  alcohol  and  ether.  It  crys  • 
tallises  in  long  scales.  In  contact  with  fuming  nitric  acid 
it  is  changed  into  nitroiodobenzoic  acid.  Its  silver  salt 
forms  an  amorphous  white  precipitate. 

IdotoluylicAcid,  C16(H7I)04.  This  acid  is  formed  with  the 
nitro-derivative  of  the  toluic  series,  as  iodobenzoic  acid  is  in 
the  former  case.  It  crystallises  in  nacreous  scales,  is  slightly 
soluble  in  water,  and  freely  soluble  in  alcohol  and  ether. 

lodoamsic  Acid,  C16(H7I)06.  Its  mode  of  formation  is  the 
same  as  the  preceding.  It  crystallises  in  fine  white  needles, 
insoluble  in  water,  but  very  soluble  in  alcohol  and  ether. 

Glycolic  Fibers.  —  M.  Lourengo 3  shows  that  these 
ethers  may  be  easily  obtained  by  heating  in  a  sealed  tube  to 
about  200°  C.  equivalent  proportions  of  the  acid  and  glycol. 
In  this  way  he  has  made  (as  Mr.  Simpson  had  before)  the 
mono -acetic  glycol  obtained  in  other  ways  by  Mr.  Atkinson. 

Monobutyric  Glycol  is  a  colourless  oily  liquid,  insoluble  in 
water,  soluble  in  alcohol  and  ether,  having  an  odour  like 
butyric  acid.  It  boils  at  2200.  _ 

Monovaleric  Glycol  is  also  a  colourless  oily  liquid,  insoluble 
in  water,  and  soluble  in  alcohol  and  ether.  It  smells  like 
valeric  acid.  The  boiling  point  is  about  240°. 

Diacetic  and  divaleric  glycols  are  formed  by  heating  glycol 
with  an  excess  of  the  acids.  The  latter  boils  about  2500  C. 

Mixed  Ethers  may  be  formed  by  treating  as  above  an 
ether  of  glycol  with  one  acid  radical  by  another  acid.  M. 
Louren§o  has  obtained  acetobutyric  and  acetovaleric  glycol 
in  this  way.  The  latter  is  an  oily,  colourless,  neutral  liquid, 
soluble  in  alcohol  and  in  ether,  and  boiling  about  2300. 

Action  of  Org’anic  Clilorides  on  Grlycol.  —  M. 
Lourent^o4  also  notices  that  the  chlorides  of  acetyle  and  bu- 
tyryle  act  with  great  energy  on  glycol  at  the  ordinary  tem¬ 
peratures.  If,  however,  they  be  mixed  in  a  cooled  tube,  it 
may  be  sealed  before  the  action  begins.  Chloride  of  acetyle 
and  glycol  heated  in  a  tube  for  some  hours  gave  water  and 
the  acetohydrochloric  glycol  of  Mr.  Simpson. 

III.  CHEMICAL  ANALYSIS. 

r"  Detection  of  SBeroxi«le  of  lead  in  litharge.— 

Stein5  heats  the  litharge  in  a  test  tube  with  chloride  of  so¬ 
dium  and  bisulphate  of  potash,  and  introduces  into  the  tube 
a  slip  of  paper  coloured  with  a  solution  of  indigo.  If  any 
peroxide  be  present  chlorine  is  disengaged  and  bleaches  the 
paper. 

Platinising'  Glass  and  Porcelain. — Every  one  who 
has  experimented  with  an  extemporised  Marsh’s  apparatus 


2  Comples-Rendus,  t.  xlix.  p.  900. 

3  Ibid.  1. 1. 

4  Ibid, 

5  Poly  tech.  Ccnlralblall,  s.  162,6, 1859. 


has  found  that  after  the  gas  has  burned  a  short  time  the  glass 
tube  has  become  fused  and  the  aperture  closed.  Herr  Dullo6 
says  this  may  be  prevented  by  platinising  the  extremity  of 
the  tube.  He  draws  out  the  tube,  files  it  to  make  it  a  little 
rough,  and  then  dips  it  into  a  strongish  solution  of  bichloride 
of  platinum,  so  as  to  take  up  a  drop  or  so.  He  then  care¬ 
fully  heats  the  point  until  it  acquires  a  beautiful  metallic 
lustre.  By  repeating  this  four  or  five  times  a  good  coating 
of  platinum  is  obtained  both  outside  and  inside. 

In  the  same  way  the  author  platinises  porcelain  crucibles, 
using  of  course  unglazed  ones  for  the  purpose. 

IV.  TECHNICAL  CHEMISTRY. 

Manufacture  of  Beet-root  Sugar.  —  Various  me¬ 
thods  have  been  proposed  for  removing  the  lime  dissolved  in 
the  syrup  when  that  agent  has  been  used  in  the  purification 
of  the  juice.  Carbonic,  pectic,  oxalic,  phosphoric,  and 
tannic  acids,  and  soap  have  been  proposed  at  different  times ; 
and  now  M.  R.  Wagner7  recommends  oleic  acid.  When 
this  is  agitated  with  saccharate  of  lime,  the  latter  is  quickly 
removed ;  but  unfortunately  as  the  oleic  acid  is  generally 
contaminated  with  some  volatile  acids  (capric  and  caproic) 
the  sugar  acquires  a  rancid  taste  which  is  very  difficult  to 
remove.  Melted  stearic  acid  will  answer  the  same  purpose ; 
and  the  soap  formed  being  decomposed  by  a  strong  acid,  the 
stearic  acid  can  be  recovered  and  used  again. 

The  author  also  proposes  to  use  gelatinous  silica. 

6  Journal JUr  Praldisch.  Chem.  Bd,  Ixxxviii.  s.  367. 

7  Polytech.  Journ.  t.  cliii.  p.  377. 


SCIENTIFIC  NOTES  AND  QUERIES, 


Electrical  Bccuiupositiou  of  Compounds  of  Xi- 
trog'en. — Sir, — Professor  Faraday,  at  p.217  of  his  Lectures  on 
the  Non-Metallic  Elements,  remarks,  as  one  of  the  peculiarities  of 
nitrogen,  that  “  electricity  determines  no  liberation  of  nitrogen 
from  any  of  its  compounds.”  Mr.  Grove,  at  p.  93  of  his  Lectures 
on  the  Correlation  of  Physical  Forces,  asserts  that  “  ammonia, 
protoxide  of  nitrogen,  deutoxide  of  nitrogen,  & c.  are  decomposed 
by  the  action  of  the  discharge.”  I  shall  feel  thankful  by  being 
informed  which  of  these  contradictory  statements  is  correct. — E.  G. 

Apparatus  for  keeping*  a  liquid  at  a  constant 
X<evel. — Sir, — Will  Mr.  John  Tillman  be  so  kind  as  to  inform 
a  student  of  chemistry  in  wliat  the  apparatus  devised  by  him  for 
keeping  up  a  constant  level  in  a  fluid  differs  from  Gay-Lussac’s 
washing  apparatus,  described  in  every  work  on  chemistry  which 
touches  on  manipulation. — B.  X. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

Excelsior.— 1.  An  alloy  of  8  parts  bismuth,  5  of  lead,  and  3  of  tin,  fuses 
a  little  below  2120.  2.  There  is  no  rule  that  we  know  of.  3.  See  p.  194. 

A  Constant  Reader.— The  course  of  study  extends  over  five  years;  three 
of  which  must  be  spent  in  attending  hospitals  and  classes.  The  candidates 
are  examined  in  anatomy  and  physiology  and  surgery. 

W.  P.  (Oldham)  — 1,  The  effects  of  the  alkaloids  could  not  be  at  all  con¬ 
trolled  by  the  mixture  you  mentioned,  z.  To  make  caustic  soda  take  2 
parts  of  quicklime  and  10  parts  of  common  soda,  and  water  according  to 
the  strength  of  the  solution  required.  3.  It  can  only  be  procured  direct 
from  America.  We  do  not  know  the  price. 

G.  R.  (Nottingham)  —  The  best  account  at  present  is  to  be  found  in 
Gmelin’s  Chemistry,  vol.  xi.  We  shall  have  papers  on  the  subject  soon. 

J.  C. — It  would  be  impossible  to  say  without  experimenting. 

E.  J. — Sulphide  of  calcium  made  into  a  paste  with  water  is  the  most 
harmless  preparation  to  use.  It  must  be  washed  off  in  a  quarter  of  an 
hour. 

B.  B. — Received. 

J.*J. — Declined  with  thanks. 


***  All  Editorial  Communications  are  to  be  addressed  to  Mr'C hook.es, 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office,  12  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 
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Notes  on  Boiling-Points,  by  Arthur  H.  Church,  F.C.S. 

One  great  difficulty  besets  all  attempts  at  drawing-  cor¬ 
rect  conclusions  concerning  tlie  boiling-points  of  homo¬ 
logues,  isomers,  metamers,  &c.,  the  determination  of 
boiling-points  being  of  necessity  referred  to  an  arbitrary 
barometric  pressure.  The  alteration  in  boiling-point, 
consequent  upon  an  alteration  of  pressure,  is  by  no  means 
the  same  for  all  liquids.  Then,  too,  the  determination  is 
often  made  somewhat  carelessly  :  perhaps  thejn-essure  is 
not  noted  at  all,  or  the  thermometer  is  incorrect,  or  the 
presence  of  moisture  is  not  guarded  against ;  or  maybe 
the  substance  itself  is  not  pure  •,  finally,  oxidation  of  the 
substance  may  occur  from  the  action  of  the  atmospheric 
air  in  the  heated  vessel.  From  time  to  time,  however, 
some  very  interesting  relations  between  the  boiling-points 
of  various  organic  substances  have  been  pointed  out, 
chiefly  by  Kopp.  One  thing  is  certain,  that  under  a 
pressure  of  760  mm.  the  elevation  in  boiling-point  for 
an  increment  of  GIT2  is  not  the  same  for  all  homologous 
series,  and  it  seems  probable  that  it  is  not  of  equal  value 
in  different  parts  of  the  same  series. 

It  is  remarkable  that  the  substitution  of  1  eq.  of 
methyle  for  the  1  eq.  of  basic  hydrogen  in  the  series  of 
acids  of  which  formic  acid  is  the  first  member,  reduces 
the  boiling-point  by  about  63°  C.  for  this  substitution  is 
really  the  addition  of  GH8.  If  for  the  basic  hydrogen  of 
formic  acid  we  substitute  ethyle,  the  boiling-point  is 
lowered  44°- 7,  or  63° — i80,3.  A  similar  relation  may 
be  observed  between  water  (Jiydric  acid,  or  hydrate  of 
hydrogen)  and  its  ethyle  derivatives,  alcohol  and  ether  : 

Boiling-point.  Difference. 

Water,  H,  HO  .  .  .  ioo0,o,  0 

Alcohol,  62H„,  HO  .  .  78°-S  '  '  * 

Ether,  G2H6,  e2H5©  .  .  3s0-s}  '  ’  5“ 

Here  the  substitution  of  G2IL  for  II  in  water  (really  the 
addition  of  2GIT2),  reduces  the  boiling-point  2i0,5, 
while  the  substitution  of  a  second  eq.  of  IT.  by  a  second 
eq.  of  G2H5,  which  is  the  introduction  of  another  2GIT2, 
lowers  the  boiling-point  by  twice  that  amount.  Also, 
where  1  eq.  of  H  in  hydrate  of  ethyle  is  replaced  by 
methyle,  the  boiling-point  is  lowered  about  63°.  Re¬ 
placement  of  the  II  of  IIC1,  and  of  NH3,  types  of  other 
classes  of  chemical  compounds  by  organic  groups,  in¬ 
stead  of  reducing  the  boiling-point  raises  it. 

On  careful  collation  of  all  the  boiling-points  of  organic 
substances  which  have  been  accurately  determined,  it 
seems  that  a  difference  in  composition  of  GH2,  however 
caused,  is  indicated  in  homologues  by  a  difference  of 
boiling-point  which  seldom  or  never  exceeds  27,  and  is 
scarcely  ever  less  than  9  degrees  centigrade.  Whatever 
the  reason,  the  actual  numbers  for  the  various  series  ex¬ 
hibit  considerable  fluctuations,  as  the  following  instances 
show :  — 


Difference. 


Nitrites  of  methyl  and  its  homologues  260,5 
Oxides 
Radicals 
Hydrates 
Cyanides 
Nitrates 
Formiates 
Acetates 
Butyrates 
Valerates 
Oxalates 


M 

55 

55 

55 

55 

55 

55 

55 

55 

55 


55 

55 

55 

55 

55 

55 

55 

55 

55 

55 


Acids  of  the  formic  series 
Anhydrides 

Benzole  series 


>> 


24  -5 

23  -o  and  200 
23  -o  and  14.0 
21-3  and  210 
21  ‘O 
20  -4 
19-0 
17  -5 
17  -o 

12  -O 

2o0,o;  i9°-o;  18  -5 
12  *5 

22  -3 


But  it  is  perhaps  among  the  boiling-points  of  com¬ 
pounds  containing  nitrogen,  and  especially  among,  the 
organic  bases,  that  we  find  the  most  singular  relations. 
On  comparing  the  'cyanides  of  ethyle,  butyle  and  amyle, 
we  find  that  the  difference  in  boiling-point  for  GII2  is  as 
much  as  2 1 0  :  — 


Cyanides  of 


Ethyle 

Amyle 

Butyle 

Amyle 


Boiling-point. 
82°  1 
.  146°  J 

.  I 250  \ 

.  h6°  r 


Difference. 

2 10, 3  x  3 
2 1  °'0 


And  in  the  series  of  bases  of  which  pyridine  is  the  first 
term  nearly  the  same  values  for  GIT2  are  obtained. 


Boiling-point. 

Difference. 

Pyridine 

•  # 

1 1 50, 
133°  • 

i55°] 
i78°|  ' 

i98OJ  # 

.  180 

Picoline 

Lutidine  . 

•  • 

:  22° 

•  23° 

,  20° 

Collidine 

Parvoline 

*  » 

The  mean  here  is 

about 

20d7.  But 

in  the  aniline 

series,  which  is  isomeric  with  that  of  pyridine,  the 
highest  value  assignable  to  0H2  is  1 6°, .  and  if  reliance 
may  be  placed  upon  the  boiling-points  given  as  those  of 
the"  higher  terms  of  the  series,  the  increment  as  we 
ascend  is  reduced  as  low  as  12°.  As  aniline  and  its 
homologues  constitute  the  starting-point  of  numerous 
other  homologous  series,  such  as  those  of  methyl-aniline, 
methyl-toluidine,  &c.  we  may  expect  that  the  boiling- 
points  of  the  various  members  of  these  series,  if  accu¬ 
rately  determined,  will  afford  us  some  lio-ht  as  to  the 
influence  on  the  boiling-point  of  the  various  forms  in 
which  the  increment  CII2  has  been  introduced.  .  On 
comparing  the  methyle  and  ethyle  derivatives  of  aniline 
and  toluidine,  and  also  of  piperidine,  a  tolerably  regular 
increment  of  1 1°  for  each  addition  of  GH2  is  observ¬ 
able  :  — 

Aniline 
Methylaniline 
Ethylaniline 
Propylaniline 

Toluidine  . 

Methyltoluidine 
Ethyltoluidine 


Boiling-point. 
182°, 

T93°1 
2040} 

21 5°* 

2o8°{ 
2i8°'5) 


Difference. 


ill 


II1 

IIC 


icr 


io0,5 
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On  Osmious  Acid  and  the  position  of  Osmium, 


Piperidine  . 
Methylpiperidine 
Ethylpiperidine  . 


Boiling-point. 
Io6°i 
II7°|  ' 
i28°>  • 


Difference. 


II' 


1  x 1 


In  the  case  of  ethylamine,  dietliylamine  and  triethyl- 
amine,  the  higher  difference  of  1 90  is  caused  by  each 
increment  of  GIT,. 


Ethylamine 

Diethylamine 

Triethylamine 


Boiling-point.  Difference. 

38°= 19°  x  2 
^0}  38°  =  19°  X  2 


The  accuracy  of  several  of  tlie  determinations  given 
above  is  but  doubtful :  if,  for  instance,  950  be  the  correct 
boiling-point  of  triethylamine,  it  seems  improbable  that 
the  boiling-point  9 1  °,  assigned  to  trimethylamine,  or  the 
number  950  for  amylamine,  can  be  true.  Again,  the 
cyanide  of  ethyle  is  said  to  boil  but  50  higher  than  the 
cyanide  of  methyle,  while  the  difference  in  boiling-point  in 
all  the  other  well-known  terms  of  the  same  series  is  2 1  °. 
For  further  deductions,  especially  as  to  the  influence  of 
G  and  II  on  the  boiling-point,  we  must  wait  till  we  have 
obtained  more  accurate  and  more  abundant  data.  As 
yet  there  is  scarcely  anything  to  add  to  the  speculations 
ami  calculations  of  Kopp,  Gerhardt  and  Schroder  on  this 
subject. 


On  Osmious  Acid  and  the  position  of  Osmium  in  the  list 
of  Elements,  by  J.  W.  Mallet,  Professor  of  Chemistry 
University  of  Alabama. 1 

Of  the  five  oxides  of  osmium  stated  to  exist,  the  second 
and  fourth  have  not  been  isolated,  although  compounds 
containing  them  are  known.  While  preparing  osmium 
from  some  black  platinum  residues,  the  author  obtained 
a  substance  which  there  is  some  reason  to  believe  may 
be  osmious  acid,  0s03,  mixed  indeed  with  osmic  acid, 
but  still  permitting  certain  of  its  properties  to  be  ob¬ 
served. 

_  The  residues  were  fused  in  an  iron  crucible  with  three 
times  their  weight  of  nitre.  The  fused  cake,  while  still 
warm,  was  broken  up  and  placed  in  a  flask  fitted  with  a 
long  tube  bent  at  right  angles,  and  a  funnel  tube,  the 
extremity  of  which  was  drawn  to  a  small  bore,  and 
reached  to  the  bottom  of  the  flask.  The  bent  tube  was 
well  cooled,  and  strong  oil  of  vitriol  was  cautiously  added, 
a  few  drops  at  a  time,  through  the  funnel.  The  acid 
produced  intense  heat  on  coming  in  contact  with  the 
cake  of  potash  salt,  and  oily  drops  of  a  bright  yellow 
colour  soon  began  to  appear  in  the  cooled  tube.  "These 
slowly  congealed  to  a  solid  resembling  unbleached  bees¬ 
wax.  In  time  a  considerable  quantity  of  this  yellow 
substance  collected  in  the  tubes  and  receiver.  By"o-entle 
heating  the  whole  was  collected  in  the  receiver  and 
united  under  water  to  a  single  mass.  Towards  the  end 
of  the  distillation  colourless  needles  and  fused  drops  of 
the  well-known  osmic  acid  came  over,  and  doubtless  a 
considerable  proportion  of  the  yellow  mass  in  the  receiver 
consisted  of  the  same.  Thinking  the  yellow  colour  was 
due  to  some  impurity,  the  author  cautiously  resublimed 
the  product,  but  it  collected  of  the  same  tint  as  before. 
It  appeared  more  fusible  and  volatile  than  osmic  acid. 
The  water  in  which  it  was  fused  acquired  a  bright  yellow 
colour  and  gave  off  fumes,  the  odour  of  which  seemed 
somewhat  different  from  that  of  osmic  acid,  but  which 
irritated  the  eyes  so  insufferably  that  it  was  scarcely 
possible  to  finish  the  work  and  put  it  up  for  preservation. 
It  was,  however,  removed  in  a  single  cake,  and  sealed 
up  in  a  perfectly  clean  glass  tube.  The  water  in  which 


1 


it  had  been  fused,  gave  with  caustic  potash  a  very  dark 
brown-red  colour  ;  such  a  tint  as  would  probably  result 
from  a  mixture  of  the  red  osmite  of  potash,  discovered 
by  Fremy,  with  the  orange-brown  osmiate. 

The  sealed  tube  containing  the  cake  of  yellow  acid 
was  exposed  to  the  direct  rays  of  the  sun,  when  the  acid 
immediately  began  to  sublime  upon  the  sides  of  the 
tube,  not  in  long  needles  and  prismatic  crystals,  like 
osmic  acid,  but  in  feathery  crusts  like  sal-ammoniac, 
which  under  the  lens  had  the  appearance  of  minute 
octahedrons  grouped  together.  The  colour  was  still 
bright  yellow;  but  in  a  short  time  it  began  to  turn 
black,  and  in  24  hours  the  whole  inner  surface  of  the 
tube  was  black  and  opaque.  Pure  osmic  acid  exposed  in 
the  same  way  for  weeks  did  not  change.  It  is  easy  to 
imagine  the  cause  of  the  change  if  the  yellow  acid  be 
the  teroxide  mixed  with  osmic  acid.  The  teroxide  pro¬ 
bably  broke  up  into  osmic  acid  and  one  of  the  lower 
oxides,  or  perhaps  osmium  itself. 

I11  order  to  ascertain,  if  possible,  what  change  had 
taken  place,  the  tube  was  opened  after  three  months. 
The  black  and  partially  friable  contents  readily  sublimed, 
and  condensed  in  yellowish  needles,  leaving  a  little 
black  powder  behind.  The  inner  surface  of  the  tube  was 
coated  with  a  thin  crust  of  a  black  colour  and  consider¬ 
able  lustre,  which  experiments  seemed  to  show  was  the 
protoxide. 

What  the  yellow  substance  really  was  it  requires 
further  investigation  to  show.  The  author  quotes 
Thompson,  who  observes  that  osmic  acid  sometimes  has 
a  tint  of  yellow ;  and  Berzelius,  who  remarked  that  when 
sulphurous  acid  was  added  to  a  solution  of  osmic  acid, 
the  latter  passed  through  various  shades  of  colour,  yelloiv, 
orange-yellow,  brown,  &c.  which  he  attributed  to  the 
successive  formation  of  sulphates  of  the  binoxide,  ses- 
quioxide,  &c. ;  but  the  author  asks,  may  not  the  first 
step  in  the  reduction  have  been  osmious  acid,  giving  the 
yellow  colour  P 

The  properties  of  osmium  and  its  compounds  are  very 
remarkable,  and  render  it  a  matter  of  no  little  interest  to 
trace  the  analogies  of  this  rare  substance,  and  fix  its 
place  among  the  other  elements.  Reviewing  the  posi¬ 
tions  assigned  to  osmium  by  former  writers,  the  author 
agrees  with  Dana,  who  places  osmium  in  the  u  arsenic 
section,”  including  nitrogen,  phosphorus,  arsenic,  anti¬ 
mony,  bismuth,  and  tellurium.  The  last  named  is 
doubtful,  and  ought  rather,  perhaps,  to  be  placed  with 
sulphur  and  selenium. 

In  a  memoir  published  by  Dumas  on  the  numerical 
relations  subsisting  among  the  atomic  weights  of  the 
elements,  the  arsenic  series  is  thus  given  : 

Atomic  weights. 

Nitrogen  .  .  .  14 

Phosphorus  .  .  .  14  +  17  =  31 

Arsenic  .  .  .  14+17+44=75 

Antimony  .  .  .  14+17  +  88  =  119 

Bismuth  .  .  .  14+17  +  176=207 

If  osmium  and  ruthenium  be  introduced  into  the  group, 
the  latter  must  stand  between  phosphorus  and  arsenic, 
which  osmium  will  follow  : 

Atomic  weights. 

Ruthenium  .  .  .  14+17  +  22  =  53 

Arsenic  .  .  .  14+17  +  44  =  75 

Osmium  .  .  .  14+17  +  66  =  97 

Besides  these  numerical  relations,  there  is  a  clear  re¬ 
semblance  running  through  the  formulae  and  properties 
of  the  oxides  of  these  metals.  On  comparing  ruthenium 
and  osmium  with  the  recognised  members  of  the  arsenic 
group,  we  find  that  both  metals  form  protoxides,  which 


1  Abridged  from  American  Journal  of  Science  and  Arts. 
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are  feeble  bases,  as  are  probably  tlie  corresponding'  com¬ 
pounds  of  the  other  members  of  the  group.  We  next 
meet  with  sesquioxides,  whose  formula?  are  exceptional  in 
the  series ;  but  for  neither  metal  has  this  grade  of  oxida¬ 
tion  been  obtained  in  the  free  state  and  pure;  and  in  the 
case  of  osmium  its  existence  may  be  gravely  doubted. 
The  binoxide  of  osmium  is  a  feeble  base,  as  is  the  bin- 
oxide  of  ruthenium.  The  teroxide  of  osmium  is  the 
body  supposed  to  have  been  isolated  in  the  experiment 
described  at  the  beginning  of  this  paper.  Its  position  as 
a  feeble  acid,  capable,  however,  under  certain  circum¬ 
stances,  of  playing  the  part  of  a  base,  its  fusibility  and 
volatility  (greater,  apparently,  than  those  of  osmic  acid, 
as  nitrous  acid  is  more  fusible  and  volatile  than  hypo- 
nitric),  its  probable  crystallisation  in  octahedrons  of  the 
regular  system,  in  which  arsenious  acid  and  teroxide  of 
antimony  are  also  found,  all  tend  to  indicate  homology 
with  the  other  teroxides  of  the  arsenic  group.  Just  as 
we  find  liyponitric  acid  (N04)  and  antimonious  acid 
(Sb04)  to  be  the  most  stable  of  the  higher  oxides  of 
nitrogen  and  antimony,  so  the  well  known  osmic  acid 
(0s04)  seems  to  be  the  grade  of  oxidation  which  osmium 
most  readily  assumes  when  not  in  contact  with  bases. 

The  tendency  throughout  the  arsenic  group  is  mani¬ 
festly  to  the  production  of  the  acid  compounds  M03  and 
M0S,  the  former  the  more  fusible  and  volatile  body,  the 
latter  the  stronger  acid.  In  addition  we  have  some  cases 
of  the  protoxide  (MO)  a  feeble  base,  and  the  binoxide 
(M02)  a  body  of  still  more  feebly  basic  properties,  verg¬ 
ing  upon  the  acids.  All  other  grades  of  oxidation,  as 
far  as  they  exist  at  all,  may  perhaps  bs  correctly  viewed  1 
as  compounds  of  the  preceding  inter  so.  The  stability  of  j 
the  oxide  (M04)  in  a  separate  state  is  remarkable  —  its 
formula  is  one  of  rare  occurrence. 

The  affinity  of  all  the  elements  of  the  group  for  oxygen 
is  remarkable  j  it  is  so  in  the  case  of  osmium,  which, 
like  arsenic  and  antimony,  is  clearly  able  to  take  up  oxy¬ 
gen  at  common  temperatures.  Roasting  at  a  red  heat  in 
a  current  of  air,  affords,  as  is  known,  a  good  method 
of  obtaining  osmic  acid  from  platinum  residues,  just  as 
by  a  similar  process  arsenious  acid  is  prepared  from  native  ! 
arseniurets. 

It  would  be  a  matter  of  much  interest  to  compare 
osmium  with  its  supposed  homologues,  under  circum¬ 
stances  in  which  we  should  expect  it  to  play  an  electro¬ 
negative  part.  Fremy  has  announced  his  belief  in  the 
existence  of  an  osmiuretted  hydrogen,  but  such  a  com¬ 
pound  has  not  been  isolated  and  described.  Compounds  j 
of  the  metal  with  ethyl,  methyl,  &c.  would  be  well 
worth  examination,  and  it  is  not  unlikely  that  such  might 
be  prepared. 

The  specific  heat  of  osmium,  as  far  as  its  value  as  a 
physical  character  goes,  opposes  the  introduction  of  this 
element  into  the  arsenic  group.  It  has  been  determined 
by  Regnault  ='03063  5  multiplying  by  the  equivalent 
97,  we  have  the  product  2-9711,  thus  placing  osmium  in 
the  list  of  elements  (including  the  majority)  for  which 
the  product  of  sp.  wt,  by  at.  wt.  is  nearly  3,  while  for 
phosphorus,  arsenic,  antimony,  and  bismuth  the  product 
thus  obtained  is  twice  as  great,  or  about  6.  In  this  re¬ 
spect,  however,  osmium  probably  resembles  nitrogen. 

Osmium  is  placed  by  Faraday,  with  some  doubt,  in  the 
paramagnetic  class ;  the  metal  and  its  protoxide  were 
found  to  act  feebly  in  this  sense,  while  pure  osmic  acid  ; 
is  said  to  have  shown  itself  clearly  diamagnetic.  The 
strongly  diamagnetic  character  of  phosphorus,  antimony, 
and  bismuth  would  render  a  re-examination  of  this  point 
interesting. 

Reviewing  the  united  physical  and  chemical  characters 


of  osmium,  and  comparing  them  with  those  of  the  gene¬ 
rally  recognised  members  of  the  arsenic  group,  the 
author  thinks  he  is  justified  in  concluding  that  it  is  with 
them  this  metal  should  be  classed  in  a  natural  arrange¬ 
ment  of  the  elements. 


TECHNICAL  CHEMISTRY. 


The  Specific  Gravity  of  Mixtures  of  Alcohol  and  Water  J 

After  three  series  of  determinations  which  have  occupied 
him  more  than  a  year,  H.  von  Baumhauer  has  arrived 
at  the  conviction  that  the  specific  gravities  of  mixtures 
of  alcohol  and  water  as  determined  by  Gilpin,  Lowitz 
and  Gay-Lussac  are  very  incorrect.  In  the  first  series  of 
experiments  the  mixtures  were  made  by  volume,  but  as 
these  gave  results  so  different  from  those  generally  re¬ 
ceived,  the  author  repeated  his  experiments  with  mix¬ 
tures  made  by  weight  as  well  as  hy  measure.  These, 
however,  only  confirmed  the  results  previously  obtained. 
The  author  started  with  absolute  alcohol  having  a  sp.  gr. 
of  07946  at  590  F.  In  the  second  series  alcohol  from 
another  source  was  used  which  had  the  sp.  gr.  07947  at 
the  same  temperature.  The  water  used  in  the  experi¬ 
ments  was  distilled  and  carefully  deprived  of  air.  After 
corrections  for  slight  mistakes  the  results  obtained  were 
as  follows  :  — 

Alcohol  in  ioo  of 

the  mixture.  1st  series.  *  2nd  series. 


IOO 

.  07939 

.  0-7940 

95 

.  C8119 

.  0"8l2I 

90 

0-8283 

.  0-8283 

85 

0-8438 

.  0-8432 

80 

0-8576 

.  0-8572 

75 

.  0-8708 

.  0-8708 

70 

0-8837 

0-8938 

65 

.  0-8959 

0-8963 

60 

.  0-9079 

0-9081 

55 

0-9193 

.  0-9196 

50 

0-9301 

.  0-9302 

45 

0-9394 

07400 

40 

.  0-9485 

.  0-9491 

35 

0-9567 

.  0-9569 

3° 

.  0-9635 

0-9636 

25 

.  0-9692 

.  0*9696 

20 

0-9746 

.  0-9747 

15 

0-9799 

07800 

10 

.  0-9855 

•  o‘9855 

5 

.  0-9919 

.  0-9918 

0 

.  0-9991 

.  0-99.91 

PHARMACY,  TOXICOLOGY,  &c. 


On  the  Detection  and  Estimation  of  Phosphorus  and  Phos¬ 
phorous  Acid  in  cases  of  Poisoning,  by  Prof.  Scheerer.- 

Ix  several  communications  on  poisoning  by  phosphorus, 
Professor  Scheerer  confirms  the  extraordinarily  poisonous 
nature  of  that  body.  In  the  case  of  a  woman  to  whom 
the  composition  from  30  or  40  lucifer  matches  was 
administered  in  milk,  death  ensued  within  48  hours. 
The  amount  of  phosphorus  in  that  quantity  of  the  paste 
can  hardly  have  exceeded  0*5  of  a  grain. 

In  every  case  brought  under  the  author’s  notice,  it 
seemed  desirable  to  look  for  the  presence  of  unoxidised 

1  Coviptes-Rendus ,  1. 1.  p.  591. 

-  Annalcn  dcr  Chemie  und  Vhartnacie ,  Bd.cxii.  s.  2T4, 


208 


Estimation  of  Phosphorus — Mr.  Maskelyne  on  Diamonds. 


phosphorus.  For  this  purpose  the  process  indicated  by 
Mitscherlich  was  adopted  with  the  modification  that  all 
the  air  was  expelled  from  the  apparatus  and  replaced 
with  carbonic  acid  gas. 

This  was  effected  in  a  very  simple  way,  by  dropping  a 
small  piece  of  chalk  into  the  mixture  of  sulphuric  acid 
and  the  suspected  matters  (contents  of  the  stomach,  food 
coffee,  &c.),  and  making  the  tube  of  the  retort  to  dip 
into  distilled  water  in  the  receiver. 

In  this  way  luminous  vapours  are  not  obtained  in  the  i 
distillation  tube,  as  is  the  case  when  carbonic  acid  is  not  1 
used ;  but  instead  of  this  the  greater  part  of  the  phos-  j 
phorus  in  the  mixture  is  distilled  unchanged  (only  a 
small  part  being  transformed  into  phosphorous  acid)  both  ; 
of  which  are  condensed  in  the  water  contained  in  the 
receiver.  This  water  becomes  strongly  luminous  when 
gently  agitated  in  a  dark  room,  and  contains  the  phos¬ 
phorus  in  numerous  little  globules  which  may  be  melted 
into  one  by  gently  heating  in  a  water  bath. 

If  it  be  necessary  to  make  a  quantitative  estimation  of  ! 
the  phosphorus,  it  may  be  changed  into  phosphoric  acid 
by  means  of  an  excess  of  pure  chlorine,  and  then  esti¬ 
mated  by  the  well  known  methods.  When  the  amount  j 
of  phosphorus  in  the  unoxidised  condition  is  too  small  to  j 
to  be  obtained  in  globules,  the  distillate  still  shows  lumi¬ 
nous  vapours  in  the  dark.  It  also  gives  with  nitrate  of 
silver  the  characteristic  blackish  precipitate  of  phosphide 
of  silver,  or  reduced  silver,  which  equally  establishes  the 
existence  of  phosphorus. 

The  author  also  gives  the  following  simple  process  for 
detecting  the  presence  of  phosphorus.  Supposing  the 
contents  of  a  stomach,  food,  coffee,  &c.  have  to  be 
examined,  they  are  placed  in  a  flask  mixed  with  enough 
distilled  water  to  make  a  thin  magma.  Some  pure  sul¬ 
phuric  acid  is  now  added,  and  a  strip  of  paper  slightly 
moistened  with  a  weak  alkaline  solution  of  nitro-prusside 
of  sodium  is  inserted,  and  held  by  a  loosely  fitting  cork. 
If  the  least  trace  of  sulphuretted  hydrogen  is  developed 
the  paper  will  be  turned  blue.  Lead  paper  would  in  the 
same  way  be  turned  black.  When  convinced  of  the 
absence  of  sulphuretted  hydrogen,  hang  in  a  piece  of 
Swedish  filtering  paper  having  on  it  some  lines  and 
dots  made  with  a  solution  of  nitrate  of  silver,  which  will 
show  the  presence  of  phosphorus  by  becoming  blackened 
from  the  formation  of  phosphide  of  silver.  If  the  black¬ 
ening  takes  place  quickly,  and  is  very  intense  when  the 
flask  is  gently  warmed  on  a  water  or  sand  bath,  more 
paper  may  be  suspended  well  impregnated  with  the  silver 
solution.  In  this  way  a  good  quantity  of  phosphide  of 
silver  will  be  obtained.  The  paper  may  then  be  treated 
with  chlorine  water  or  aqua  regia,  the  solutiojn  filtered 
from  the  chloride  of  silver,  and  the  filtrate  evaporated  on 
a  water  bath.  The  formation  of  the  ammonio-phosphate 
of  magnesia  or  the  yellow  phospho-molybdate  of  ammonia 
with  the  residue  is  a  certain  proof  of  the  existence  of 
phosphorus  in  the  matters  examined. 

When  the  object  is  to  estimate  quantitatively  the  still 
unoxidised  phosphorus,  the  distillation  apparatus  of 
Mitscherlich  is  connected  with  a  couple  of  two-necked 
bottles.  The  first  of  these  must  contain  about  an  inch 
deep  of  distilled  water,  into  which  the  tube  of  the  appa¬ 
ratus  must  dip.  The  second  must  contain  some  neutral 
or  slightly  ammoniacal  solution  of  nitrate  of  silver  to  fix 
all  the  phosphorus  vapour  which  may  not  be  condensed 
by  the  cold  distilled  water.  After  the  distillation  is 
finished  the  apparatus  is  disconnected,  and  the  tube 
rinsed  out  with  a  little  distilled  water.  The  small  glo¬ 
bules  of  phosphorus  in  the  first  bottle  may  then  be  united 
by  heating  gently ;  and  the  water  which  may  contain 
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phosphorus  vapour  and  a  trace  of  phosphorous  acid  should 
be  added  to  the  contents  of  the  second  bottle.  By  gently 
heating  the  mixture  phosphide  of  silver  is  formed.  Some 
aqua  regia  is  now  added,  and  the  whole  is  evaporated. 
O11  filtering  from  the  chloride  of  silver,  a  clear  solution 
of  phosphoric  acid  is  obtained,  the  amount  of  which  may 
be  estimated  in  the  ordinary  way,  and  the  phosphorus 
calculated  therefrom. 

When  the  phosphorus  has  been  changed  into  phos¬ 
phorous  acid  the  determination  can  be  made  in  the  same 
way.  The  suspected  matters  must  be  treated  in  the 
apparatus  of  Mitscherlich  with  some  sulphuric  acid  and 
pure  zinc  as  long  as  the  hydrogen  developed  carries  along 
with  it  any  phospliuretted  hydrogen,  and  the  gases  must 
be  passed  into  a  solution  of  nitrate  of  silver  to  fix  the 
phosphorus.  The  estimation  can  then  be  made  as  before. 


PBOCEEDIN'GS  OF  SOCIETIES. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

Friday,  23  March  i860. 

On  Diamonds,  by  Nevil  Story  Maskelyne,  Esq.,  M.A., 
Keeper  of  the  Mineral  Department,  British  Museum. 

Lord  Wensleydale  in  the  Chair. 

The  progress  of  chemistry  within  the  last  few  years  has 
been  rapid  and  very  great,  but  rapid  and  great  as  that  pro° 
gress  has  been,  it  is  principally  to  one  branch  of  chemistry 
that  it  has  been  confined.  For  it  has  dealt  more  with  syn¬ 
thetical  processes,  —  processes  which  have  to  do  with  com¬ 
pounds  and  the  classification  of  compounds,  than  with  what 
might  seem  primd  facie  to  be  the  most  interesting  subject  for 
chemical  inquiry,  namely,  the  nature  and  properties  of  the 
elementary  bodies  of  which  those  compounds  are  made  up. 
Thus  this  science  is  going  on  constantly  and  untiringly 
adding  to  its  lists  of  compounds,  and  the  now  enormous 
volume  of  organic  chemistry  is  no  other  than  the  chemistry 
of  carbon.  Yet  if  you  ask  the  chemist  what  he  knows  about 
this  carbon  itself,  it  is  surprising  how  little  he  has  to  give 
for  answer.  He  knows,  for  instance,  that  in  a  variety  of 
localities  in  nature  is  found  a  substance  with  by  no  means 
constant  characters,  called  by  the  mineralogist  graphite.  He 
also  knows  that  the  body  called  coke  is  a  product  of  the  gas 
works.  He  knows  that  these  and  that  charcoal  and  lamp¬ 
black  are  carbon,  and  that  the  diamond  is  no  less  carbon. 
He  further  recognises  in  this  wonderful  body,  called  by  the 
jeweller  carbonate,  a  form  of  carbon  possessing  indeed  more 
than  the  toughness  with  equal  hardness,  though  with  rare 
traces  only  of  the  crystal  form  and  crystalline  cleavable 
structure  of  the  diamond ;  so  that  it  is  more  like  diamond 
than  either  of  the  other  forms  of  carbon  which  I  have  men¬ 
tioned.  Beyond,  then,  the  recognition  of  these  apparently 
different  shapes  of  carbon,  the  chemist  can  give  little  posi¬ 
tive  knowledge  regarding  the  true  nature  of  this  protean 
and  plastic  element,  for  if  you  press  the  inquiry  further,  and 
ask  him  what  he  knows  of  the  number  of  allotropic  states  in 
which  carbon  may  exist,  or  the  methods  of  forming  these, 
he  has  to  confess  that  he  has  but  little  sure  knowledge  on  the 
subject.  The  crystalline  form  even  of  graphite  is  still  not 
determined  with  certainty,  and  the  formation  of  the  diamond 
is  an  unsolved  problem.  Of  all  the  forms  in  which  ele¬ 
mental  matter  presents  itself  to  us,  there  is  not  one  probably 
in  all  the  range  of  chemistry  so  interesting  as  that  which  I 
have  selected  for  the  subject  of  this  evening.  And  what  in¬ 
vests  the  diamond  with  this  great  interest  ?  It  is  that  the 
diamond  is  a  substance  which  transcends  all  others  in  certain 
properties  to  which  it  is  indebted  for  its  usefulness  in  the 
arts  and  its  beauty  as  an  ornament.  Thus,  on  the  one  hand, 
it  is  the  hardest  substance  found  in  nature  or  fashioned  by 
art.  Its  reflecting  power  and  refractive  energy,  on  the  other 
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hand,  exceed  those  of  all  other  colourless  bodies,  while  it 
yields  to  none  in  the  perfection  of  its  pellucidity.  Indeed 
when  one  thinks  of  this  hardest,  most  pellucid,  and  pro¬ 
foundly  refringent  substance  as  an  elemental  form  of  matter 
occurring  in  nature  and  thus  highly  endowed,  one  is  tempted 
for  a  moment  to  see  in  it  something  of  a  realisation  of  that 
old  idea  of  the  philosophers  of  the  days  of  Paracelsus,  which 
believed  it  to  he  possible  to  extract  from  a  given  series  of 
things  a  certain  material  essence  endowed  with  the  qualities 
of  these  things  in  an  exalted  degree  and  as  it  were  in  an 
abstract  form,  and  which  they  denominated  the  quinta 
essentia. 

First  among  the  properties  of  this  interesting  mineral,  the 
diamond,  I  will  speak  of  that  for  which  it  is  in  its  application 
the  most  useful  and  prominent — its  hardness.  There  is  no 
other  substance  yet  known  in  nature  rivalling  it  in  this 
respect.  Indeed,  were  the  diamond  not  so  beautiful  a  gem, 
its  price  in  the  crude  state  would  hardly  he  less  than  it  is 
now,  for  the  uses  to  which  it  may  he  applied  are  innumer¬ 
able,  and  its  application  to  them  is  only  limited  by  its  rarity 
and  cost. 

First,  I  will  invite  your  attention  to  its  most  ordinary  ap¬ 
plication,  namely,  to  the  cutting  of  glass.  It  was  shown  by 
Wollaston  that  a  fragment  of  diamond  cleaved  from  a  crystal 
in  its  ordinary  condition,  namely,  with  plane  surfaces,  will 
not  effect  an  incision  in  the  glass,  but  only  abrades  the  sur¬ 
face  of  it,  so  that  to  cut  the  glass  you  must  take  those  rounded 
crystals  of  diamond  whose  cusped  edges  are  formed  by  the 
meeting  of  rounded  facets,  constituted  apparently  by  an  os¬ 
cillation  in  the  direction  of  the  crystal  forces,  which  may  at 
one  time  have  tended  to  deposit  the  molecules  in  planes  pa¬ 
rallel  to  an  octahedron,  at  the  next  moment  in  those  of  a 
trihedral  or  hexahedral  pyramid  on  each  octahedral  face.  It 
is  only  these  rounded  forms  that  the  glazier  can  employ.  The 
writing  diamond,  on  the  other  hand,  is  a  mere  fragment  or 
splinter  with  plane  sides.  The  rounded  edge  of  the  glazier’s 
diamond  forms  a  fine  clean  cut,  while  the  other  produces 
only  a  scratch.  I  will  show  you  that  presently  by  the  aid  of 
the  electric  light,  by  converting  it  to  the  purposes  of  a  magic 
lantern.  Another  illustration  of  the  uses  to  which  the  cha¬ 
racteristic  hardness  of  the  diamond  has  been  applied,  is  the 
cutting  of  the  diamond  itself.  The  diamond  and  other  hard 
minerals  are  cut  with  the  powder  of  diamond,  and  powder  of 
diamond  will  alone  cut  the  diamond.  The  process  is  per¬ 
formed  by  this  apparatus,  called  a  skyf  (pronounced  skiv), 


Fig.  1. 


which  consists  of  a  plate  of  a  peculiar  kind  of  iron,  neither 
too  hard  nor  too  soft,  and  which  is  made  to  revolve  with  an 
immense  velocity.  Upon  this  a  very  minute  quantity  of 
diamond  dust,  with  oil  taken  from  this  small  iron  mortar  by 
a  quill,  is  carefully  applied,  and  this  soon  becomes  imbedded 
firmly  in  the  iron,  like  the  sand  on  sandpaper.  This  instru¬ 


ment  is  a  brass  hemisphere  mounted  in  a  stem,  and  it  carries 
a  mass  of  fusible  metal  into  which,  while  yet  very  hot  and 
soft,  the  diamond  is  inserted.  The  hole  is  here  where  the 
diamond  was  placed  when  the  last  stone  was  cut ;  then  this 
arm,  carrying  the  diamond  in  its  metal  setting,  is  placed  upon 
the  table  with  its  end  projecting  over  the  skyf,  and  with  the 
hemisphere  inverted,  so  as  to  bring  the  diamond  into  contact 
with  the  surface  of  the  revolving  plate.  A  weight  is  put 
upon  this  arm,  over  the  end  where  the  diamond  is,  and  by  a 
motion  of  the  wheel  in  this  direction  the  grains  of  diamond 
are  brought  to  do  their  work.  It  is  a  beautiful  thing  to  see 
the  diamond  cutter  perform  his  operations,  which  he  does 
with  exquisite  skill  and  almost  mathematical  accuracy.  The 
first  preparation  of  the  diamond,  indeed,  is  effected  by  ac¬ 
tually  bruising  off  the  salient  solid  angles  of  the  stones  by 
a  skilful  grating  of  one  against  the  other  in  this  little  box,  a 
diamond  being  fixed  to  each  of  these  little  handles  by  cement, 
and  the  dust  formed  being  caught  in  the  box  beneath,  in 
which  it  is  sifted.  This  diamond  dust  is,  to  the  eye,  of  a 
peculiar  grey  colour,  and  Petzholdt  says  it  never  has  the 
colourlessness  of  the  diamond,  but  presents  a  grey  hue  from 
the  pounded  diamond  being  partly  resolved  into  black  par¬ 
ticles.  When,  however,  this  dust  is  examined  under  the  mi¬ 
croscope  (and  I  have  examined  it  myself)  it  is  perfectly  pel¬ 
lucid  and  entirely  colourless,  for  the  grey  hue  is  seen  to  be 
produced  to  the  eye  in  consequence  of  the  light  being  broken 
up  by  the  highly  refringent  substance  and  strongly  reflecting 
surface  of  the  powdered  mineral. 

Well,  now  I  pass  on  from  these  physical  and  practical  il¬ 
lustrations  of  the  hardness  of  the  substance  of  the  diamond 
to  another  subject — that  of  its  optical  characteristics.  First 
of  all,  let  me  allude  to  its  adamantine  lustre,  arising  from  the 
completeness  with  which  it  reflects  or  throws  off  from  its  sur¬ 
faces  so  large  a  portion  of  light,  I  do  not  say  every  ray  that 
falls  on  it,  because  part  of  that  light  enters  the  diamond  and 
undergoes  refraction  in  it.  There  is  a  little  lost  by  the  sort 
of  scattering  produced  by  the  mechanical  imperfections  of  the 
polish,  but  in  the  diamond  this  is  extremely  little,  and  almost 
the  whole  comes  off  to  the  eye  or  is  transmitted  into  the  body 
of  the  diamond.  When  you  pursue  this  question  further  and 
ask  what  becomes  of  that  ray  of  light  which  enters  the  dia¬ 
mond,  you  find  that  the  retardation  of  its  velocity  and 
consequent  divergence  from  its  course  is  in  the  diamond 
exceptionally  great.  In  fact,  though  there  are  two  or  three 
transparent  substances  known  which  are  more  highly  refrin¬ 
gent  than  the  diamond,  they  are  minerals  of  deep  red  or 
yellow  tint,  while  of  colourless  minerals  generally,  and 
especially  those  stones  coloured  or  otherwise  whose  lustre 
and  beauty  have  made  them  gems,  none  approaches  the  dia¬ 
mond  in  refringent  energy.  To  give  you  an  idea  of  the 
!  intensity  of  this  refractive  power,  I  might  say  that  the  re- 
|  fractive  index  of  glass  is  to  that  of  diamond  somewhat  as  the 
!  ratio  of  the  figures  16  to  25,  so  much  more  is  the  diamond 
refractive  than  glass.  To  explain  this  more  exactly,  suppose 
a  ray  of  light  passing  through  the  air  or  any  other  substance 
impinges  upon  the  surface  of  some  denser  medium,  say 
water,  or  glass,  or  diamond,  then  if  its  course  be  at  all  in¬ 
clined  to  the  surface  of  that  medium  it  is  diverted  from  the 
direction  of  that  course,  and  is  plunged  more  or  less  pro¬ 
foundly  downwards  into  the  denser  substance.  You  will,  I 
think,  understand  this  at  once  by  looking  at  this  card  model. 
You  will  find  that  the  sine — as  this  horizontal  moveable  bar, 
always  perpendicular  to  the  vertical  line,  is  called  —  I  say 
this  sine  of  the  incident  ray  is  always  greater  than  the  sine 
of  the  refracted  ray.  How  much  greater  ?  Its  magnitude  is 
measured  by  this  law  :  that  in  every  substance  there  is  a 
given  figure  by  which  you  must  multiply  this  sine,  the  “  sine 
of  refraction,”  to  produce  the  incident  sine.  Whatever  the 
position  of  this  ray,  then  the  sine  here  will  bear  to  the  sine 
there  exactly  the  same  proportion.  Now  supposing  this,  the 
incident,  ray  becomes  horizontal,  i.  e.  to  say  parallel  to  the 
surface  of  the  refracting  medium,  then  the  progress  of  that 
ray  is  arrested  at  a  certain  angular  distance  from  the  vertical 
line,  and  this  angle  is  called  the  critical  angle.  Now  let  us 
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suppose  the  ray  to  be  travelling  in  the  opposite  direction,  i.  e. 
from  the  denser  to  the  rarer  medium,  so  long  as  its  direction 
is  along  a  line  comprised  within  that  angle,  there  is  a  pos¬ 
sible  direction  in  w-hich  it  can  emerge.  That  emergence  will 
take  place  then  at  an  angle  corresponding  in  its  sine  to  the 
requisite  multiple  of  the  sine  of  the  angle  its  course  makes 
in  the  denser  medium  ;  but  when  it  exceeds  that  critical 
angle  in  its  original  direction  where  is  it  to  go  to  ?  how  is  it 
to  emerge  ?  there  is  no  possible  sine  now  for  any  angle  at 
which  it  can  emerge.  What  will  become  of  such  a  ray  ? 
Experiment  answers  this  question.  The  ray  incident  on  the 
rarer  medium  beyond  the  critical  angle  is  totally  reflected 
into  the  denser  medium  again.  Here  is  an  experiment  or 
two  that  will  exhibit  this.  [But  first  I  will  fulfil  my  promise 
to  exhibit  to  you  the  results  of  the  use  of  the  cutting  and  the 
writing  diamond.  You  see  there  I  throw  upon  the  screen 
three  or  four  marks  on  the  glass.  That  one  to  my  left  is  the 
clear  cut  of  the  cusp-shaped  edge  of  the  glazier’s  diamond  ; 
then  that  diagonal  mark  is  a  crack  in  the  glass  ;  and  then 
there  are  two  scratches  from  the  writing  diamond.  One  can 
thus  very  clearly  see  the  different  results  in  the  two  cases.] 
Now  to  illustrate  what  has  been  said  of  total  reflection. 

I  have  here  a  little  prism  which  is  constructed  at  such  an 
angle  that  if  a  ray  enters  it  on  this  face,  thus,  it  comes  in  con¬ 
tact  with  the  second  surface  of  the  prism  at  so  high  an  angle 
that  it  is  impossible  to  pass  out  through  that  surface  though 
transparent,  and  the  result  is  that  I  have  total  refraction  ;  but, 
first  of  all,  I  must  explain  to  you  that  when  I  throw  the 
image  thus  totally  reflected  on  to  the  screen,  it  will  exhibit 
the  result  of  any  other  image  seen  by  reflection,  namely,  it 
will  be  inverted  so  that  the  points  of  glowing  charcoal, 
which  are  now  seen  directly  on  the  screen,  will  be  seen 
topsy-turvy  v-hen  thrown  there  by  a  total  reflection.  Now  I 
shall  be  able  to  direct  that  totally  reflected  image  to  the 
screen,  and  I  hope  thus  to  show  you  that  the  rays  are  in  this 
way  completely  reflected  from  the  second  surface  of  this 
prism.  Now  I  will  bring  into  that  beam  my  prism,  and  you 
see  immediately  I  get  an  inversion  of  it.  You  see  I  pass  it  up 
and  down,  and  there  it  is  traversing  the  screen  inverted ;  that 
then  is  a  proof  of  the  total  reflection  of  the  light  at  the'second 
surface.  Let  us  try  another  way  of  illustrating  this.  Observe, 

I  make  the  same  image  now  travel  along  the  ceiling,  down 
this  side  of  the  room,  and  so  right  under  where  I  am  stand¬ 
ing,  and  up  on  the  other  side.  Now  if  that  prism  would 
allow-  any  light  to  go  through  it  (and  remember  it  is  a  simple 
piece  of  polished  glass),  you  would  see  it  on  that  screen,  but 
there  is  darkness,  so  that  all  the  light  must  have  been 
reflected.  I  have  dwelt  on  this  so  long  that  I  might  be  able  ' 
to  illustrate  to  you  the  subject  of  the  Brilliant.  The  jewel- 
lers  prefer  the  diamond  when  it  is  cut  in  what  is  called  the  j 
brilliant  form,  that  is  to  say,  in  the  form  depicted  here  (Jiff.  ; 
z),Twhich  is  a  rough  sketch  only  of  a  not  very  perfect  form  of 
the  brilliant,  that  into  which  the  Koh-i-Noor  now  is  shaped. 


The  prism,  which  is  formed  by  one  of  these  lozenges  on  the 
so-called  bezil,  and  by  those  two  opposite  “  pavilion  ” 
facettes,  must  be  so  formed  as  not  to  allow  any  light  to  pass 
through  it.  For  this  purpose  it  must  be  so  constructed  that 
the  angle  here  at  the  girdle  must  be  twice  the  limiting  angle 
which  I  have  explained  to  you.  Now,  in  consequence  of  the 
high  refractive  power  of  ‘the  diamond,  and  the  resulting 
smallness  of  the  critical  angle,  we  are  able  to  construct  a 
prism  of  diamond  with  an  angle  of  46°  that  will  as  effec¬ 
tively  cause  all  light  to  be  totally  reflected  at  its  second  sur¬ 
face,  as  one  of  glass  would  do  with  the  far  larger  angle  of  8o°,  i 


or  one  of  sapphire  with  an  angle  of  68°,  and  the  conse¬ 
quence  is  that  you  are  able  with  the  diamond  to  get  a  brilliant 
of  flatter  form  than  -with  any  other  substance.  Thus  by  giving 
a  proper  inclination  to  the  planes  that  form  the  bezil  on  those 
that  form  the  pavilion  of  the  brilliant,  and  by  properly  pro¬ 
portioning  the  extent  of  the  table  facet  and  the  little  facet, 
called  the  collet  or  calet,  which  truncates  the  portion  of  the 
stone  below  the  girdle,  we  obtain  the  remarkable  result  that 
no  light  can  escape  through  the  diamond  downwards,  except 
the  few  rays  that  traverse  it  perpendicularly  on  the  culet. 
All  the  other  rays  will  be  reflected  totally  from  the  pavilion 
facettes  and  from  the  culet,  and  will  have  to  emerge  again,  at 
various  inclinations,  from  the  summit  planes ;  and  as  they  will 
emerge  at  such  inclinations,  they  will  necessarily  be  broken 
into  the  prismatic  colours.  The  precise  adjustment  of  the 
angles,  and  the  dimensions  of  the  planes  of  the  brilliant,  is 
a  mathematical  question  which  has  hitherto  perhaps  never 
been  fully  investigated. 

I  am  indebted  to  Mr.  Martin  for  the  magnificent  display 
of  brilliants  and  other  diamonds,  including  this  most  beauti¬ 
ful  series  of  naturally  coloured  diamonds,  which  I  am  able 
to  show  you  to  night.  Indeed,  if  some  small  principality  is 
looking  out  for  a  sovereign,  I  would  recommend  Mr.  Martin 
to  them,  as  being  able  to  take  his  regalia  with  him.  I  will 
noAv  pass  an  intense  beam  of  electric  light  into  this  splendid 
brilliant  of  nearly  20  carats.  See,  its  image  on  the  screen 
forms  a  black  opaque  square,  so  that  the  diamond  actually 
acts  as  a  screen,  and  not  a  trace  of  light  conies  through  it 
except  that  small  quantity  which  passes  in  perpendicularly 
through  the  table,  and  out  at  the  culet.  No  experiment  can 
be  more  satisfactory  than  that  to  prove  how  completely  the 
diamond  cutter  has  attained  his  object,  and  that  remember 
by  an  art  —  like  so  many  other  arts  —  ripened  long  before 
science  had  explained  its  instinctive  principles,  for  at  the 
time  of  the  first  cutting  of  brilliants  the  law  of  refraction 
even  could  hardly  have  been  known. 

Now,  when  I  am  about  it,  let  me  exhibit  this  diamond  to 
you,  under  conditions  at  once  novel  and  dazzlingly  beautiful. 
See  it  now  glowing  in  the  intense  light  of  this  electric  lu¬ 
minous  beam.  Look  at  it  —  please  to  observe  not  only  the 
reflected  splendours,  but  the  wonderful  intrinsic  luminosity 
of  that  diamond.  It  glows  like  the  sun.  Look  about  the 
room  and  on  the  ceiling,  at  the  dazzling  lights  reflected  from 
it.  But  there  is  an  intensity  about  its  own  brilliancy  which  is 
not  alone  due  to  the  light  which  is  being  thus  powerfully 
poured  into  it  and  is  as  fiercely  fighting  to  get  out  again, 
but  is  due  also  to  a  power  the  diamond  has  of  absorbing  and 
appropriating,  so  to  say,  and  giving  out  that  light  again,  a 
power  of  fluorescence.  I  may  add  that  in  making  some  ex¬ 
periments  yesterday,  with  Dr.  Faraday  and  Dr.  Tyndal,  we 
came  across  another  phenomenon  with  another  diamond  be¬ 
longing  to  Mr.  Martin.  After  we  had  kept  that  diamond 
for  some  time  in  this  electric  ray,  and  then  extinguished  the 
ray,  the  diamond  retained  a  phosphorescent  light  of  its  own 
for  at  least  three  quarters  of  a  minute  afterwards.  I  will 
now  illustrate  by  experiment,  the  dispersion  into  the  pris¬ 
matic  colours,  of  the  light  which  falls  at  inclined  incidence 
on  the  faces  of  the  brilliant  as  it  emerges  from  it.  The 
diamond  though  so  very  powerfully  refringent  in  its  action 
on  light,  is  not  relatively  nearly  so  dispersive ;  that  is  to  say 
does  not  refract  the  differently  coloured  rays  with  so  varied 
an  energy  as  many  other  substances  do.  The  spectrum 
thrown  by  the  diamond  is,  however,  wonderfully  intense  and 
distinct  and  beautiful,  more  so  really  than  that  from  glass. 
It  would  be  hardly  fair  indeed  to  compare  this  lai'ge  and 
brilliant  spectrum  thrown  from  this  fine  flint  glass  prism 
with  any  that  I  could  form  by  means  of  this  small  brilliant ; 
because,  as  compared  with  the  glass  prism,  the  diamond  is 
but  a  mere  fragment  (although  valued  at  hundreds  of 
pounds).  It  is  a  thin  “  spread  ”  brilliant,  which  I  found  in 
the  collection  of  Mr.  Martin,  having  its  facettes  so  cut  as  to 
comprise  the  angle  I  require.  Here  then  is  the  spectrum 
from  the  diamond  thrown  upon  the  screen.  As  I  said  be¬ 
fore,  you  will  reason  not  by  direct  comparison  of  the  size  or 
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intensity  of  the  two  spectra  formed  by  it  and  by  the  glass, 
but  by  comparing  the  results  with  the  prisms  that  produce 
them.  This  little  fragment  of  diamond  is  throwing  a  spec¬ 
trum  quite  comparable,  in  the  clear  separation  and  purity  of 
the  colours,  to  that  proceeding  from  the  glass  prism. 

Let  me  now  advert,  to  another  subject,  namely,  the  geo¬ 
graphical  and  geological  association,  and  the  chemical  his¬ 
tory  of  the  diamond.  I  shall  say  but  little  about  it.  India, 
Malacca,  Borneo,  Brazil,  Mexico,  the  United  States,  the 
Ural  Mountains,  and,  as  has  been  asserted,  Australia,  and 
also  (though  it  needs  much  to  be  confirmed)  Algiers,  these 
are  all  localities  in  which  the  diamond  is  found,  and  in  them 
all  it  occurs  in  alluvial  soils,  which  are  the  result  of  the  at¬ 
trition  and  wearing  down  of  older  rocks.  The  theories  deal¬ 
ing  with  the  formation  of  the  diamond  are  many.  W e  have 
the  authority  of  Liebig  in  support  of  the  view  that  diamond 
has  been  produced  by  a  process  of  eremacausis,  such  as  has 
gradually  resulted  in  the  formation  of  anthracite.  Another 
view  supposes  it  to  be  possible  to  separate  carbon  in  the 
diamond  state  from  chloride,  sulphide,  or  iodide,  or  from 
some  other  binary  compound  of  it,  by  the  intervention  of 
some  third  element  which  shall  have  power  gradually  to  re¬ 
place  the  carbon.  Then  another  has  been  suggested  that, 
although  v\e  have  never  seen  carbon  at  a  temperature  suf¬ 
ficiently  intense  to  convert  it  into  vapour,  and  though  we 
have  no  proof  that  it  was  ever  in  a  state  of  vapour,  yet  it 
would  seem  reasonable  to  suppose  that,  under  proper  condi¬ 
tions,  carbon  ought  to  vaporise,  and  might  then  condense  as 
diamond  —  that  is  a  third  theory.  And  a  fourth  might  be 
that,  supposing  the  diamond  to  be  incapable  of  undergoing 
fusion  at  ordinary  pressures  (though  there  seems  no  reason 
to  suppose  it  is  not),  yet,  on  the  further  supposition  that —  as 
in  the  case  of  arsenic,  the  fusion  of  which  does  not  take  place 
under  the  atmospheric  pressure,  from  the  immediate  conver¬ 
sion  of  the  solid  into  the  gaseous  element — so  (as  maybe  ef¬ 
fected  with  arsenic)  by  the  combined  influences  of  intense 
heat  and  great  pressure,  molten  carbon  might  be  formed,  and 
the  cooling  of  this  might  produce  diamond.  M.  Desprez,  in¬ 
deed,  has  laboured  hard  to  produce  the  diamond  from  the 
passage  of  a  Voltaic  current,  for  long  periods  of  time,  one 
of  the  poles  being  of  carbon ;  but  these  labours  have,  I  fear, 
not  been  rewarded  with  the  success  which  the  patience  they 
represent  would  seem  to  deserve.  But  there  is,  besides  all 
these  speculations,  another  direction  in  which  the  production 
of  the  diamond  may  be  looked  for.  It  is  well  known  that 
iron,  when  surcharged  with  carbon,  though  it  may  dissolve 
it  when  in  a  state  of  fusion,  deposits  the  excess  of  carbon  as 
it  cools,  but  deposits  it  in  the  graphitic  modification.  Some 
other  metal,  or  some  change  in  the  conditions  with  the  same 
metal,  might  cause  the  extrusion  of  the  carbon  in  the  form  of 
diamond.  Another  theory  again  may  be  founded  on  the 
analogy  of  the  silicates  from  which  magnesium,  when  burnt 
in  contact  with  them,  separates  the  silicon,  as  does  lithium  at 
a  temperature  far  below  red  heat.  Some  alkaline  or  earthy 
metal,  it  might  be  reasoned,  may,  under  special  conditions, 
set  free  the  carbon  from  carbonates,  by  an  analogous  reaction. 
Chemistry  is  certainly  not  in  a  position  to  deny  such  a  pos¬ 
sibility. 

But  on  reviewing  all  the  facts  that  are  known  regarding 
the  parentage  of  the  diamond  or  its  rock  home,  wherever 
that  may  be,  it  must  be  confessed  that  we  are  in  the  dark. 
Its  origin  in  the  earth,  indeed,  and  the  manner  of  making  it 
in  the  laboratory  are  two  distinct  questions  ;  but  in  our  real 
ignorance  of  both,  we  may  discuss  them  as  if  they  were  one. 
The  companion  minerals  associated  with  the  diamond  in  al¬ 
luvial  soils  are,  like  it,  wanderers  from  more  or  less  distant 
mountains,  which  mountains  have  been  produced  by  earth¬ 
quake  forces,  or  have  been  acted  on  or  changed  by  terrestial 
heat.  They  are,  in  fact,  composed  of  metamorphic  rocks, 
whose  age  is  unknown,  and  whose  characters  are  probably 
due  to  the  transmuting  agency  of  chemical  forces,  powerless 
for  effecting  change  in  any  ordinary  period  of  time,  but 
acting  slowly  and  surely,  and  producing  complete  trans¬ 
formations  of  mountain  strata,  such  as  that  from  clays  to 
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slates  and  schists,  when  their  operation  has  been  aided  by 
comparatively  low  degrees  of  heat,  and  been  extended  through 
periods  that  make  the  thought  giddy.  What  then  are  the 
companion  minerals  thus  occurring  with  the  diamond  V 
Universally  gold  is  its  more  or  less  near  neighbour.  Pla¬ 
tinum  is  rarer  but  hardly  less,  ubiquitous.  Then  in 
addition  to  oxides  of  iron  and  of  titanium,  we  have  tour¬ 
maline,  topaz,  chrysolite,  chrysoberyl,  kyanite,  and  other 
gems  ;  in  fact  a  large  assortment  of  minerals,  in  which  sili¬ 
cates  were  the  chief  ingredients.  And  that  is  not  all,  for 
itacolumite,  a  rock  of  which  this  flexible  sandstone  is  a 
kind,  occurs  in  several  of  the  diamond  countries.  It  is  a 
rock  composed  of  quartz  grains,  in  layers,  cemented  by 
mica,  often  too  by  talc,  and  associated  with  other  minerals. 
This  specimen  is  from  India,  that  from  Brazil,  close  to  the 
diamond  country,  and  in  this  rock  in  Brazil  the  diamond 
has  actually  been  found.  Nor  is  that  all :  last  year  it  has 
been  shown  that  the  diamond  occurs  in  hornblende  slate  in 
the  Brazilian  province  of  Minas  Geraes.  Let  me  also  add 
one  fact,  which  may  prove  a  significant  one.  In  two  or 
three  important  diamond  districts  dolomite  also  occurs.  But 
to  the  chemist  all  these  facts  speak  in  a  vague  language,  for 
they  do  not  tell  him  whether  the  diamond  has  been  formed  in 
the  pi’imeval  clay  or  other  deposit  from  which  these  metamor¬ 
phic  rocks  may  have  originated,  or  has  been  produced  during 
or  even  since  the  metamorphic  transformation  of  them  was  ef¬ 
fected.  Nor  do  the  substances  imprisoned  in  the  diamond  throw 
much  light  on  this  inquiry.  Splinters  of  ferruginous  quartz 
are  certainly  so  enclosed,  and  gold  has  been  said  to  be  so  in 
a  diamond  now  at  Vienna.  But  besides  these  nothing  but 
carbon  has  been  proved  to  exist  in  the  flaws  of  the  diamond. 
But  the  chemist  has  at  least  one  great  result  of  his  own  labora¬ 
tory  to  point  to,  a  result  all  the  more  interesting  as  being  the 
immediate  offspring  of  a  renewed  attention  to  the  chemistry 
of  the  elements.  The  chemist  has  lately  made  diamonds  ;  not 
indeed  carbon  diamonds,  but  boron  diamonds,  and  silicon 
diamonds.  Boron  and  silicon  are  so  closely  allied  to  carbon 
that  it  is  a  very  significant  fact  that  they  are  proved  to  exist 
in  allotropic  states  precisely  analogous  to  the  adamantine,  the 
graphitic  and  the  amorphous  modifications  of  carbon.  For 
our  knowledge  of  this  we  are  indebted  to  the  recent  dis¬ 
covery  that  aluminium  can  be  produced  in  the  form  of  a 
workable  and  useful  metal.  Just  as  iron  by  a  surcharge  of 
carbon  can,  on  solidifying,  be  induced  to  reproduce  that 
carbon  as  graphite,  so  can  boron  and  silicon  be  separated 
from  aluminium  in  graphitic  modifications,  and  from  zinc  in 
forms  of  octahedra  of  different  crystalline  systems  indeed, 
but  with  physical  properties  closely  resembling  diamond.  I 
will  exhibit  the  images  of  these  crystals  presently  by  the  aid 
of  the  electric  light.  This  result  is  one  which  should  cer¬ 
tainly  encourage  the  chemist  to  renewed  efforts  to  produce 
the  diamond,  and  to  study  those  refinements  of  chemical  and 
physical  conditions  on  which  doubtless  the  production  of 
different  allotropic  states  of  matter  depend. 

You  will  now  allow  me  at  once  to  plunge  to  320  years 
ago,  into  the  centre  of  India  and  Indian  history,  and  to 
transfer  your  attention  to  another  but  interesting  subject  — 
the  history  of  the  Koh-i-noor  diamond.  I  believe  there  is 


Fig.  3. 


nothing  about  which  so  much  mistake  has  been  made  as  the 
true  history  of  that  diamond.  Large  diamonds  are  extremely 
rare.  Here  is  a  model  of  the  Nizam  diamond,  which  was 
one  of  the  greatest  perhaps  ever  known.  This  is  that  of  the 
Orleans  or  Pitt  diamond,  the  beautiful  crowm  jewel  of 
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France,  the  finest  cut  brilliant  in  the  world.  But  I  am  now 
going  to  speak  of  the  Koh-i-noor.  This  is  the  model  of  what 
it  was  in  1851,  alas!  not  what  it  is  now,  for  it  has  been  cut. 
(Figs.  3  and  4.)  Some  may  look  on  this  diamond  as  a  bauble. 

Fig.  4. 


The  Indian,  looking  back  to  the  centuries  of  the  past  history 
of  his  fathers,  calls  it  a  talisman,  the  talisman  of  oriental  em¬ 
pire.  We  here  may  not  agree  with  either,  but  I  hope  to 
prove  to  you  that  we  must  see  in  it  a  wonderful  historical 
monument.  Its  history,  indeed,  is  almost  the  history  of 
India,  and  its  own  records  are  told  in  part  by  authentic  his¬ 
tory,  in  part  by  tradition,  and  partly  also  in  yet  older  days 
by  that  sort  of  tradition  which  is  legend,  and  in  which  we  lose 
sight  of  historical  characters  in  the  shadowy  forms  of  heroes 
and  demigods.  Thus  the  fancy  of  the  Hindoo  identifies  the 
old  diamond  of  India  with  one  of  which  the  legend  tells 
that  it  was  discovered  by  a  Zemindar,  near  Masulipatam,  in 
the  bed  of  the  Godaveri,  during  the  time  of  Krishna,  5000 
years  ago,  and  was  worn  by  Kama,  king  of  Anga,  who  fell 
in  the  great  strife  recorded  in  the  Mahabharata.  It  is  then 
traced  onward  by  the  same  wild  sort  of  record  to  a  great 
rajah  of  Usjein,  in  Malwa,  who  lived  perhaps  57  n.c.,  but 
but  whose  very  name,  Vikramadytia,  is  a  mythic  one. 

Tradition,  however,  of  a  more  solid  kind,  asserts  that  the 
diamond  was  won  by  Ala-ud-din  from  the  rajah  of  Malwa, 
in  the  year  1304,  which  accords  with  Baber’s  statement  that 
Ala-ud-din  was  the  first  Pathan  sovereign  of  Delhi  who 
possessed  it.  Baber  in  his  memoirs,  which  are  about  the 
most  interesting  documents  ever  written  by  a  prince,  and 
which  are  unquestionably  authentic,  states  that  after  one  of 
those  great  battles  of  Paniput,  which  in  different  centuries 
have  decided  the  fate  of  India  — •  after  his  battle  of  Paniput, 
he  sent  on  his  son  Humayun  to  Agra,  where  he  became 
possessed  of  “  one  famous  diamond ,  acquired  originally  by 
Sultan  Ala-ud-din ,  and  ichich  was  estimated  to  weigh  8 
mishkals .”  I  am  now  going  to  enter  at  once  to  hard 
figures  and  on  what  those  8  mishkals  mean.  Singularly 
enough  the  sultan  Baber  himself  states  in  another  part  of  his 
work,  which  has  been  hitherto  overlooked  in  this  discussion, 
that  the  mislikal,  a  Persian  weight,  actually  weighed  40  ratis. 
The  rati  is  this  little  red  seed,  the  abrus  precatorius,  as  this 
little  bean  from  the  carob  bean,  is  the  kharouba  of  Arabia, 
the  Greek  /o;pciTiov,  and  our  carat.  Well  40  of  these  ratis 
were  equal  to  1  mishkal.  If  you  multiply  8  by  40  the  result 
is  320  ratis.  Thus  “  the  famous  diamond  ”  weighed  8  mish¬ 
kals,  which  is  =  320  ratis  =  40  mashas  =10  tanks  =  3^ 
tolas,  as  is  shown  in  this  table  :  — 

8  Ratis  =  1  Mash  ah 

32  Ratis  =  4  Masliahs  =  I  Tank 

40  Ratis  =  5  Masliahs  =  it  Tank  —  1  Mishkal 

96  Ratis  ~  12  Masliahs  =  3  Tanks  =  2|  Mishkals  =  1  Tola. 

Now  in  1851  the  Koh-i-noor  weighed  i86’o625  carats  = 
troy  grains,  not  carat  grains,  but  troy  grains  (Pro¬ 
fessor  Wilson,  our  eminent  Sanscrit  professor  at  Oxford,  who 
has  given  the  only  good  narrative  of  the  old  history  of  the 
Koh-i  -noor,  confounded  these  varieties  of  the  grain  in  that 
narrative).  If  this  famous  diamond  of  Sultan  Baber’s  auto¬ 
biography  weighed  8  mishkals,  the  question  is  what  was  a 
mishkal  in  Baber’s  time.  In  order  to  answer  that  question,  I 
have  gone  through  much  of  the  numismatic  and  other  lore 
bearing  upon  it  which  I  could  get  access  to  for  the  period,  in¬ 
cluding  the  Sassanian  and  the  Graeco-Roman  empires  to  the 
present  day,  and  I  have  availed  myself  of  the  materials  and  of 
the  help  of  my  colleagues  in  the  coin  room  at  the  British 


Museum.  One  of  the  most  remarkable  records  bearing 
on  this  subject  is  the  ancient  treatise  at  Makrizi.  He 
states  the  exact  relation  of  the  mishkal  to  the  denarius 
and  dirhem,  and  the  relation  of  the  Syrian  mishkal  to 
the  Greek  mishkal  in  the  times  of  the  Caliphat,  which 
Abul-Fuzl  states  to  be  the  same  as  that  of  the  Indian  to  the 
Greek,  and  the  result  would  be  that  the  mishkal  would  weigh 
74-2  grains.  Taking  the  Koh-i-noor  at  8  of  these,  it  would 
weigh  187!  carats.  Now  a  modern  Persian  goldsmith’s 
mishkal  weighs  exactly  74^  grains,  and  the  result  of  that 
would  be  188  carats  for  the  Koh-i-noor.  The  mercantile 
mishkal  weighs  73*975  grains,  giving  for  the  Koh-i-noor 
187  carats.  The  mishkal  of  Bussorah  (thejEl  Basrah  of 
the  “  Arabian  Nights,”  the  ancient  outport  of  Arabia  on 
the  Persian  Gulf)  gives  182  carats,  and  the  modern  Bokhara 
mishkal,  which  is  the  place  from  which  Baber  came,  would 
give  179  carats,  which  is  the  lowest  that  I  get,  while  the 
highest  is  187J  carats.  Then  I  go  on  from  the  calculation 
of  the  Persian  weight  to  that  of  the  Indian  weight,  the  tola, 
and  I  come  to  a  very  curious  result,  not  quite  so  high,  but 
still  very  remarkable.  The  Indian  tola  is  a  very  ancient 
weight ;  it  had  been  the  standard  of  some  of  the  ancient 
Indian  coins  long  before  Baber’s  time,  and  until  Shir  Shah’s 
time  was  probably  pretty  uniform  as  a  weight.  Shir  Shah 
changed  the  money  standards  from  the  mishkal  (the  Mahom- 
medan  weight)  and  from  the  old  tola  and  adhali,  to  a  new 
Hindoo  standard,  in  which  [the  tola  became  186  grains.  I 
will  simply  state  that  the  result  of  calculations  made  from 
some  splendid  gold  coins  of  Mohammed  Tughlak  enables  us 
to  take  the  old  tola  to  the  reign  of  Baber  at  a  minimum  of 
173,  and  up  to  174  or  perhaps  175  grains.  This  gives  our 
diamond  a  weight  of  from  1825  to  185  carats.  Now  I  ven¬ 
ture  to  think  that  after  these  facts  I  am  fairly  justified  in 
saying  that  the  weight  of  the  Koh-i-noor  in  the  Great  Exhi¬ 
bition,  represented  more  accurately  than  any  other  diamond 
which  is  known  the  weight  [of  the  famous  diamond  which 
the  Sultan  Baber  had,  and  to  which  the  old  legends  and 
traditions  as  well  as  the  authentic  histories  of  India  refer. 

Nowin  1675  a  French  traveller  of  considerable  reputation, 
Jean  Baptiste  Tavernier,  who  was  a  diamond  merchant,  was 
in  Delhi  at  the  time  Aurungzebe  was  king,  and  while  his 
father,  Shah  J ehann,  was  his  state  prisoner.  Shah  Jehann  had 
all  his  jewels  in  his  prison  with  him,  and  thus  while  he  had 
whatever  enj  oyment  was  to  be  derived  from  their  possession,  his 
son  enjoyed  the  pleasures  to  be  derived  from  the  occupation 
of  the  throne.  That  he  retained  among  these  the  most  va¬ 
luable  of  those  that  formed  his  personal  property  is  proved 
by  this  anecdote.  Shortly  before  the  death  of  Shah  Jehann, 
Aurungzebe  sent  to  demand  from  his  father  those  jewels 
which  he  retained,  upon  which  Shah  Jehann  answered,  that 
sooner  than  give  them  up  he  would  smash  every  one  of  them 
in  the  mortars  which  he  held  ready  for  the  purpose.  Then 
the  question  was,  how  came  Tavernier  to  have  seen  a  vast  dia¬ 
mond,  which  he  describes,  and  which,  from  the  account  he 
gives  of  it,  would  have  been,  not  a  crown  jewel  of  the  empire, 
but  a  personal  acquisition  of  Shah  Jehann’s;  and  if  he  saw  only 
that  one  great  diamond, where  was  the  old  “  famous  diamond  ”? 
It  seems  to  me  the  true  answer  is  that  Shah  Jehann  had  in  his 
captivity  with  him  the  diamond  whose  history(T avernier  gives, 
and  that  the  one  Tavernier  saw  was  the  old  crown  jewel, 
then  for  360  years  the  property  of  the  'sovereigns  of  Delhi. 
Indeed  history  records  that  after  Shah  Jehann’s  death  his 
private  jewels  were  surrendered  to' Aurungzebe  by  his  sister 
Jehanira.  His  death  was  in  February  1666,  and  Tavernier 
saw  the  royal  treasury  in  November  1665.  On  that  occasion 
Aurungzebe  sat  on  his  throne,  and  the  French  diamond  mer¬ 
chant  was  authorised  to  inspect  his  jewels.  Among  them  he 
saw  the  large  diamond  in  question.  He  describes  the  solem¬ 
nity,  the  state,  and  precaution  with  which  it  was  put  into  his 
hands,  and  319J  ratis  he  states  to  have  been  the  weight  of  it; 
320  ratis,  you  will  remember,  was  the  weight  of  the  diamond 
which  the  Sultan  Baber  had.  Tavernier  describes  it  as  a 
“ rose  ronde,”  that  is,  a  rose  cut  stone,  with  the  corners 
rounded,  “  very  high  on  one  side,”  and  that  is  what  we  have 
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never  seen  in  any  other  diamond  than  the  Koh-i-noor.  If 
•vve  take  the  Koh-i-noor  standing  so,  it  is  much  elevated 
on  this  side.  Then  the  description  exactly  accords  with  the 
description  of  Tavernier.  And  if  it  were  set  in  that  posi¬ 
tion,  and  so  that  the  girdle  shall  come  round  in  this  direc¬ 
tion,  which  is  somewhat  as  it  was  set  in  Runjeet  Singh’s  day, 
it  is  in  such  a  position  that  two  incisions  which  are  in  it  are 
hidden,  and  a  third  conies  into  view.  Now  Tavernier’s 
description  of  the  diamond  is  this — he  states  that  on  the 
lower  edge  there  is  a  little  notch,  and  a  small  flaw  inside  of 
it.  This  would  then  he  a  precise  description  of  the  Koh- 
i-noor.  The  water,  he  says,  is  fine,  and  it  weighs  3 1 9^ 
ratis.  He  then  goes  on  with  a  long  description  of  this  stone, 
which,  according  to  this  account,  had  been  found  by  a 
Persian  adventurer,  who  got  himself  in  a  mess  at  the 
Court  of  Golconda,  and  who  gave  it  to  Shah  Jehann  to 
purchase  his  goodwill.  Now  there  was  the  old  diamond  of 
Sultan  Baber,  which  weighed  320  ratis,  and  Aurungzebe  we 
see  had  one  of  3x95  ratis.  Then  where  is  the  other?  I 
think  I  have  answered  that  question.  We  know  that  Au¬ 
rungzebe  must  have  had  the  original  crown  jewels,  for  the 
peacock  throne  which  he  sat  upon  was  built  up  of  them,  and 
therefore  the  jewels  which  Shah  Jehann  had  with  him  in  the 
city  of  his  captivity  could  hardly  have  been  any  of  the  j  ewels 
of  the  crown,  but  would  have  been,  as  I  have  said,  his  pri¬ 
vate  cabinet ;  and  he  was  said  to  be  the  best  connoisseur  of 
jewels  in  his  empire.  Tavernier  therefore  must  have  seen 
the  old  diamond  of  Baber,  and  not  the  Golconda  diamond 
which  bought  the  help  of  Shah  Jehann  for  the  Persian  ad¬ 
venturer  Ameer  Jumla.  But  Tavernier,  who  could  draw  a 
diamond  well,  has  given  us  a  very  bad  sketch  of  the  diamond 
he  saw. 

Now  these  are  drawings  of  the  Koh-i  -noor,  and  that  {fig.  5) 


is  Tavernier’s  drawing,  which  you  will  see  is  a  very  rough 
one  indeed  .That  {fig.  6)  is  a  view  of  the  Koh-i-noor,  taken 

Fig.  6. 


as  accurately  as  it  could  be  drawn,  end  on.  *  That  {fig.  7) 
is  a  drawing  which  Miss  Eden  drew  of  the  Koh-i-noor  when 

Fig.  7 ■  : 1 


it  was  in  the  possession  of  Runjeet  Sing.  They  are  suffi¬ 
ciently  similar  to  be  possible  representations  of  the  same 


diamond— they  are  sufficiently  unlike  to  be  considered  no  two 
of  them  as  accurate  representations  of  the  same, stone.  Yet 
Miss  Eden’s  is  actually  the  Koh-i-noor,  with  the  setting  in 
which  Runjeet  Singh  wore  it. 

That  is  the  whole  of  the  history  of  the  Koh-i-noor  that  I 
wish  to  give  you  to-night.  To  continue  it  would  be  to  fol¬ 
low  it  down  through  the  long  details  of  a  wild  and  romantic 
history.  But  from  that  day  to  this  the  history  is  clear.  It 
received  its  name  from  Nadir  Shah,  who,  when  India  lay  at 
his  feet,  met  his  half  vassal,  the  Emperor  of  Delhi,  who 
wore  in  his  cap  the  great  diamond  of  his  fathers.  Nadir  sa¬ 
luted  him,  and  exchanged  turbans  in  sign  of  eternal  amity. 
The  Mound  of  Light  then  received  its  Persian  name,  and 
passed  the  Indus  with  its  new  master.  It  saw  the  rise,  and 
helped  the  downfall  of  the  Douranee  empire,  and  passed  by 
treachery,  or  even  worse,  into  the  clutch  of  Runjeet  Singh 
With  his  descendants,  the  shadow  of  England  passes  over  the 
Punjaub,  and  the  one  famous  diamond  of  India  falls  into 
the  hands  of  the  conquerors  from  the  distant  west. 

If  there  are  any  of  you  who  would  wish  to  remain,  I  will 
show  you  a  few  illustrations  of  those  forms  of  boron  and 
silicon  to  which  I  have  alluded. 

First  of  all,  if  you  please,  I  will  take  boron.  These 
hexagonal  plates  are  the  analogues  of  the  graphitic  form  of 
carbon.  There  you  can  see  the  little  hexagonal  plates 
beautifully.  In  these  images,  again,  you  may  see  the 
lozenge  shape  of  the  outlines  of  the  octahedra,  first  of  the 
boron,  and  here  of  the  silicon  diamond.  I  may  add  to  that 
a  very  curious  fact.  Dr.  Faraday  put  into  my  hand,  just 
before  I  entered  the  theatre,  a  round  mass  of  boron  that  M. 
Dumas  sent  to  him  from  Paris,  precisely  like  that  form  of 
diamond  which  is  called  boart,  and  which  consists  of  a  con¬ 
fused  congeries  of  crystals. 

Now  I  propose  to  show  you  a  few  beautiful  phenomena. 

The  learned  lecturer  then  exhibited  in  the  beam  of  the 
electric  light  a  beautiful  Maltese  cross  of  diamonds,  a 
beautiful  large  diamond  briolet  (a  single  stone)  produc¬ 
ing  a  most  dazzling  effect,  and  a  chrysoberyl,  which  is 
surpassed  in  brilliancy  and  limpidity  by  no  stone  but  the 
diamond  itself.  The  effect  of  it,  though  brilliant  in  the 
extreme,  lacked  the  glow  which  the  diamond  presented. 
Next  the  light  blazed  on  a  collection  of  the  most  beautiful 
coloured  diamonds,  beautiful  not  for  their  size  but  for  their 
purity  of  colour  gnd  fine  water,  which  Mr.  Martin  had  been 
a  long  time  collecting.  Mr.  Maskelyne  then  reflected  the 
iridescent  surface  of  a  most  beautiful  opal  upon  the  screen, 
and  afterwards  of  a  mass  of  opal.  To  convey  anything  like 
an  adequate  idea  of  any  of  these  splendid  phenomena  is  be¬ 
yond  the  ability  of  pen  or  pencil. 


CHEMICAL  SOCIETY,  Anniversary  Meeting ,  30  March. 

Professor  Brodie,  F.R.S.  in  the  Chair. 

The  report  of  the  Council  was  read  and  adopted,  and  the 
following  officers  were  elected  for  the  ensuing  year.  Presi¬ 
dent  :  Brodie,  B.  C.,  F.R.S.  Vice-Presidents,  who  have 
filled  the  office  of  Pi’esident:  Brande,  W.  T.,  F.R.S.  ;  Dau- 
beny,  C.  G.  B.,  M.D.,  F.R.S. ;  Graham,  Thomas,  F.R.S. ; 
Miller,  W.  A.,  M.D.,  F.R.S. ;  Playfair,  Lyon,  Ph.D., 
F.R.S.;  Yorke,  Colonel  Philip,  F.R.S.  Vice-Presi¬ 
dents  :  Frankland,  E.,  Ph.D.,  F.R.S. ;  Jones,  H.  Bence, 
M.D.,  F.R.S.  ;  Porrett,  Robert,  F.R.S.  ;  Smee,  Alfred, 
F.R.S.  Secretaries  :  Redwood,  Theophilus,  Ph.D. ;  Od- 
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NOTICES  OF  PATENTS. 


Hydro-  Carburation  of  Peat. — Provisional  protection  only. — J. 

H.  Johnson.  Communicated  by  M.  de  la  Fenestre. 

As  this  invention  only  received  provisional  protection,  we 
should  scarcely  have  noticed  it  were  it  not  that  it  shows  that 
there  is  no  process  too  absurd  to  be  patented. 

“  The  essential  feature  of  this  invention  is  the  carburation, 
or  hydro-carburation  of  peat,  and  other  similar  fuel,  by  a 
wet  process,  the  object  being  to  obtain  as  much  hydrogen  as 
possible  in  the  fuel  and  expel  the  oxygen,  which  may  be  ef¬ 
fected  in  various  ways.  According  to  one  method,  the  peat 
is  passed  through  bruising  rollers,  or  other  reducing  appa¬ 
ratus,  over  a  vessel  containing  ammoniacal  water,  which 
soaks  the  peat  at  the  same  time  that  it  undergoes  the  bruising 
process,  the  object  of  the  operation  being  to  thoroughly  im¬ 
pregnate  the  peat  with  the  alkali.  Another  process  consists 
in  substituting  two  successive  baths  for  the  one  above  re¬ 
ferred  to,  the  one  containing  a  ferrocyanide  of  ammonia  and 
potassium,  and  the  second  a  metallic  chloride  or  acetate  of 
iron.  By  this  process  also  the  peat  may  be  charged  with 
alumina,  or  any  neutral  body,  by  using  a  bath  of  dilute  am¬ 
monia  and  a  bath  of  acetate  of  alumina.  The  process  may 
also  be  accomplished  by  the  aid  of  fermenting  agents,  such 
as  yeast,  albumen,  caseine,  &c.  The  result  of  the  action  of 
the  alkalies  upon  the  peat  is  that  the  peat  assumes  the  pro¬ 
perties  of  an  acid  relatively  to  the  bases,  and  offers  facility 
for  the  introduction  therein,  either  by  simple  or  double  de¬ 
composition,  or  ( sic )  of  hydro-carburetted  salts,  or  of  greater 
or  less  quantities  of  carburets  or  hydro-carburets,  and  there¬ 
by  augment  considerably  the  combustible  value  of  the  fuel 
and  its  gas-producing  powers,  carburetted  peat  being  found 
to  produce  as  much  gas  and  coke  as  pit  coal.”  At  last  a  full 
point !  We  never  were  more  thankful  for  an  opportunity  to 
come  to  a  full  stop.  Imagine  ammonia,  ferrocyanides,  yeast, 
albumen,  caseine,  &c.  as  sources  of  hydrogen  for  gas.  Ace¬ 
tate  of  alumina  to  yield  a  fixed  residue  as  a  source  of  coke. 
Peat  assuming  the  properties  of  an  acid — we  are  not  forget¬ 
ting  the  real  peat  acids.  Does  our  inventor  not  know  that 
nitrogen  is  not  a  great  improver  of  illuminating  gas  ?  Does 
he  not  know  that  albumen  is  now  at  an  almost  fabulous 
price,  owing  to  the  quantities  now  used  for  mordanting  the 
new  colours?  It  is  painful  to  see  such  processes  seriously 
given  to  the  world. 


Manufacture  of  Metallic  Compounds  or  Alloys.  Robert 

Mushet. 

This  is  a  patent  for  procuring  an  alloy  of  tungsten  and 
iron,  or  of  tungsten,  iron  and  manganese.  Divesting  the 
process  of  the  verbiage  common  to  patents,  it  simply  con¬ 
sists  in  mixing  various  quantities  of  wolfram  with  haema¬ 
tite,  specular,  magnetic,  or  spathose  iron  ores,  or,  especially, 
granular  haematites  or  iron  sand.  The  patentee  does  not 
state  the  nature  of  the  advantages  he  expects  to  derive  from 
the  process,  but,  nevertheless,  he  finds  the  best  results  to  be 
obtained  when  the  resulting  alloy  contains  from  half  a  per 
cent,  to  ten  per  cent,  of  tungsten.  A  tolerably  wide  range  ! 
The  patentee  also  finds,  as  might  have  been  expected,  that 
the  greater  the  per  centage  of  tungsten,  the  greater  the 
specific  gravity  of  the  alloy,  which  is  not  very  wonderful 
when  we  remember  that  the  specific  gravity  of  tungsten  is 
17-6,  while  that  of  iron  is  only  7-8. 


Utilisation  [of  Madder  Residues,  by  Prosper  Faure  and 
Jules  Pernod,  Aviynon. 

This  is  an  attempt  to  convert  to  use  as  a  manure  the  nitro¬ 
genous  matters  which  combine  with  the  sulphuric  acid  in  the 
preparation  of  garancine.  In  washing  away  the  acid  from 
the  garancine  so  large  a  proportion  of  water  is  necessary 
that  hitherto,  the  fuel  required  to  evaporate  it  off,  has  been 
more  valuable  than  the  resulting  product.  The  patentees 


endeavour  to  get  over  this  difficulty  by  an  economical  mode 
of  applying  the  heat.  They  do  not  attempt  to  collect  all 
t  the  washings  from  the  garancine,  but  only  the  first  two  or 
three,  the  rest  being  too  weak  to  be  used  up  economically. 
They  employ  a  brick  oven,  similar  to  those  used  in  the  con¬ 
centration  of  the  solution  of  carbonate  of  soda  in  the  process 
for  manufacturing  that  article.  But  as  the  flame  dashes  over 
the  fluid,  the  soot,  See.  resulting  from  the  combustion  of  the 
fuel  becomes  to  a  great  extent  deposited,  and  at  the  conclu¬ 
sion  of  the  operation  will  be  found  in  the  residue.  The  latter 
consists  of  ulmine,  saline  matters  of  various  'kinds,  and  a 
certain  proportion  of  ammoniacal  salts.  Of  course  a  great 
excess  of  sulphuric  acid  is  present,  which  the  patentees  pro¬ 
pose  to  saturate  with  chalk  or  quicklime. 

It  is  plain  that  the  above  process  contains  the  elements  of 
failure  unless  superintended  with  great  care. 

In  the  first  place,  it  is  questionable  whether  in  these  days  of 
expensive  fuel  the  residues  will  pay  for  the  expense  of  ob¬ 
taining  them.  It  is  true  that  the  patentees  use  the  surplus 
heat  to  dry  the  garancine,  and  this,  to  some  extent,  gives  a 
favourable  aspect  to  the  affair.  The  excess  of  sulphuric  acid 
is  so  great  that  it  becomes  necessary  to  saturate  it,  but  the 
operation,  unless  conducted  carefully,  would  cause  the  loss 
of  the  ammonia ;  in  fact  they  should  say  partially  saturate, 
for  it  is  of  great  importance  that  a  certain  excess  of  acid 
should  remain.  It  is  worth  considering  whether  finely  pnl- 
verised  bone  ashes  would  not  be  better  than  chalk  or  quick¬ 
lime  to  saturate  the  residue  ;  the  soluble  phosphates  produced 
would  of  course  greatly  add  to  the  value  of  the  resulting 
manure.  The  evaporation  must,  of  necessity,  be  conducted 
with  extreme  care,  for  if  it  were  attempted  to  evaporate  am¬ 
moniacal  salts  to  dryness  by  the  process  used  for  carbonate 
of  soda,  there  would  be  great  danger  of  volatilisation  of  the 
ammonia  in  spite  of  the  presence  of  an  excess  of  sulphuric 
acid. 


There  appears  to  be  a  mania  among  some  persons  for 
taking  out  patents.  It  is  absolutely  marvellous  to  observe 
the  extraordinary  things  which  some  people  consider  worth 
the  expense  of  a  patent.  There  is,  however,  method  in  the 
madness  of  some  of  these  patentees  of  queer  processes.  We 
have,  before  now,  studied  hard  in  the  endeavour  to  extract 
something  definite  from  the  mass  of  technical  verbiage  with 
which  a  patent  has  been  crammed,  and  we  have  been  inclined 
to  consider  the  patentee  as  having  no  distinct  aim,  until  we 
have  seen,  sometime  after,  actions  for  infringements  of  the 
very  patents  we  have  fancied  to  contain  nothing  definite. 
This  is,  in  fact,  the  true  secret  of  such  patents ;  they  are 
taken  out  solely  with  the  view  of  affording  a  pretext  to  claim 
damages  from  persons  using  processes  which  can  be  made  to 
appear  infringements.  The  above  remarks  are  not  intended 
specially  to  apply  to  any  patent  or  patents  noticed  in  this 
number  of  our  journal. 


CORRESPONDENCE. 

Chew ical  Nomenclature. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  your  recent  numbers  I  see  that  there  has  been 
some  discussion  upon  the  chemical  nomenclature,  and  if  too 
much  has  not  already  been  said  on  the  subject,  I  would  beg 
to  offer  a  few  remarks.  It  must  be  acknowledged  that  the 
present  nomenclature  is  very  deficient,  and  that  an  entire 
change  would  be  inconvenient  if  not  almost  impossible  at 
the  present  moment ;  this  will  come  in  time,  but  I  think  that 
in  the  term  nitrate  of  potassium,  which  after  all  is  not  so 
very  different  from  the  old  name  of  nitrate  of  potassa,  the 
ending  ate  is  quite  sufficient  to  indicate  that  the  above- 
mentioned  body  contains  a  compound  oxygenated  radical 
NO,.,  which  replaces  the  chlorine  in  chloride  of  potassium, 
without  introducing  the  semi-barbarous  names  of  nitrationide 
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or  nitrionide  of  potassium,  which  I  believe  was  first  intro¬ 
duced  by  Mr.  Daniell ;  and  it  would  require  a  much  smaller 
exertion  of  the  memory  to  understand  that  the  terminations 
ate  and  ite  show  the  existence  of  oxygenated  radicals  ca¬ 
pable  of  replacing  oxygen  and  chlorine,  than  to  learn  an 
almost  new  nomenclature.  Thus  a  chloride  contains  the 
radical  Cl,  a  chlorite  the  radical  C104,  and  a  chlorate  the 
radical  C10G. — I  am,  &c, 

H.  M‘Leod. 

Salt  Efflorescences. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Having,  at  different  times,  examined  several  samples 
of  “  salt  efflorescences  ”  from  buildings  near  the  sea,  I  can 
fully  corroborate  the  statement  of  Mr.  Wentworth  L.  Scott, 
in  your  impression  of  the  24th,  as  to  their  composition.  I 
have  invariably  found  them  to  consist  of  sulphate  of  sodium, 
nearly  pure,  with  only  slight  indications  of  lime  or  magnesia, 
very  little  chlorine,  and  no  trace  of  nitric  acid. 

From  numerous  inquiries  as  to  the  ingredients  composing 
the  mortar  or  cement  in  these  cases,  I  have  been  led  to  con¬ 
sider  this  salt  as  derived  from  the  sea  sand  so  extensively 
employed  here  ;  indeed,  I  have  never  found  it  on  a  building 
where  any  other  sand  was  made  use  of. 

From  its  efflorescent  nature,  it  is  only  seen  on  fine  dry 
days ;  the  least  approach  of  damp  weather  causes  its  rapid 
re-solution  and  absorption;  indoors  this  alternation  may  go  on 
for  ten  or  twelve  years,  defying  paper,  paint,  or  any  other 
covering ;  but  exterior  walls,  I  am  informed,  get  rid  of  it  in 
two  or  three  years  from  exposure  to  the  attrition  of  winds, 
fall  of  rain,  and  other  atmospheric  influences.  It  makes  its 
appearance  on  cement  much  sooner  than  on  mortar,  in  con¬ 
sequence  of  the  quick  drying  properties  of  the  former.  It  is 
also  seen  to  a  small  extent  on  bricks  prepared  with  sea  sand ; 
some  of  these  were  used  in  the  construction  of  the  Crystal 
Palace,  and  it  becomes  an  interesting  question  whether  sea 
sand  also  entered  into  the  composition  of  the  cement  or 
plaster  employed  in  the  Pompeian  and  other  courts.  I  may 
mention  that,  when  plastering  with  plaster  of  Paris,  the 
builders  here  are  very  careful  to  use  only  land  sand,  to 
avoid  the  increased  efflorescence. 

Perhaps  Mr.  Scott  will  state,  if  possible,  whether  the 
samples  he  examined  could  be  attributed  to  what  I  consider 
to  be  their  sole  origin— the  sea  sand. — I  am,  &c. 

E.  C.  C.  Stanford,  F.C.S. 


Chemical  Notices  from  Foreign  Sources. 

I.  MINERAL  chemistry. 

Acichloride  of  Selenium  and  Alum  of  Selenic 
Acid. —  The  acichloride  of  selenium  is  produced  by  the 
action  of  chloride  of  selenium  on  selenious  acid.  The  two 
are  heated  together  in  a  closed  tube  bent  at  right  angles. 
The  acichloride  is  volatised  and  condensed,  and  any  excess 
of  selenious  acid  is  left  at  the  lower  end  of  the  tube. 
Weber1  describes  the  acichloride  as  a  yellowish  liquid  fum¬ 
ing  in  moist  air,  having  the  sp.  gr.  2^44,  and  boiling  about 
2200  C.  Its  composition  may  be  expressed  by  the  formula 
SeCl2  +  SeOo,  according  to  which  it  will  be  represented  as 
a  combination  of  selenious  chloride  and  selenious  acid.  The 
composition  may  be  also  expressed  2(SeC10),  representing 
the  selenious  acid,  in  which  1  atom  of  O  is  replaced  by  1 
atom  of  Cl ;  or  a  selenious  chloride  in  which  1  atom  of  Cl 
is  replaced  by  1  atom  of  O.  Wurtz  remarks2  that  the 
acichloride  of  selenium  is  evidently  the  analogue  of  the  i 
chloride  of  thionyle,  which  Schiff  obtained  by  the  action  of 
perchloride  of  phosphorus  on  sulphurous  acid,  and  he  thinks 
it  likely  that  the  chloride  of  selenyle  (acichloride  of  sele¬ 
nium)  would  be  formed  under  the  same  circumstances. 


Alum  of  Selenic  Acid. — Mitscherlich  has  observed  that  the 
sulphates  and  seleniates  are  isomorphous,  and  resemble  each 
other  so  much  in  their  properties  that  they  can  only  be  dis¬ 
tinguished  by  separating  the  selenium.  This  would  lead  us 
to  suppose  the  existence  of  double  seleniates  corresponding  to 
the  alums.  Weber  has  succeeded  in  forming  beautiful  crystals 
of  seleniate  of  potash  and  alumina  exactly  resembling  those 
of  ordinary  alum.  He  obtained  these  by  neutralising  1  part 
of  selenic  acid  with  carbonate  of  potash,  and  3  parts  with 
pure  hydrate  of  alumina.  He  then  poured  the  two  solutions 
together  and  allowed  them  to  evaporate  spontaneously.  The 
crystals  are  more  soluble  in  water  than  those  of  common 
alum.  At  a  dull  red  heat  the  selenic  acid  combined  with  the 
alumina  is  completely  driven  off. 

Solubility  of  Silica  iu  Alcohol  mixed  witli  Hy¬ 
drochloric  Acid. — Winkler3  observes  that  when  Portland 
cement  slag  from  furnaces,  olivine,  or  other  pyrogenous  sili¬ 
cates  in  fine  powder  are  added  to  alcohol  saturated  with 
hydrochloric  acid,  the  silica  is  dissolved,  and  a  transparent 
mobile  liquid  is  obtained.  The  author  supposes  that  this  is 
a  consequence  of  the  silica  absorbing  the  elements  of  alcohol, 
which  iu  that  case  replaces  water  of  crystallisation.  Wurtz4 
thinks  that  silica,  like  the  other  acids,  may  be  etherified  under 
the  influence  of  a  mixture  of  alcohol  and  hydrochloric  acids. 

Aitricle  of  Chromium. — Ufer5  points  out  that  nitride 
of  chromium,  prepared  according  to  Schrotter’s  process,  at  a 
dull  heat  has  the  remarkable  property  of  decomposing  am¬ 
monia  into  its  elements.  Heated  in  the  air  it  is  changed  into 
the  green  insoluble  oxide  of  chromium.  When  fused  with 
potash  or  carbonate  of  soda  it  is  not  acted  on.  Alkaline 
hypochlorites  disengage  nitrogen  and  form  alkaline  chro¬ 
mates.  Heated  with  oxide  of  copper  or  minium  it  burns 
with  a  red  flame  and  disengages  nitrogen.  Nitrate  of  potash 
decomposes  it  with  violence,  causing  an  evolution  of  nitro¬ 
gen,  and  the  formation  first  of  oxide  of  chromium,  and  then 
of  chromate  of  potash.  Chlorate  of  potash  acts  still  more 
violently.  It  is  not  acted  on  by  hydrofluoric  acid.  Chlorine 
disengages  nitrogen  and  changes  it  into  chloride  of  chromium. 
Hydrochloric  acid  at  a  red  heat  changes  it  into  the  violet 
chloride  of  chromium  and  chloride  of  ammonium.  Long 
exposure  to  heat  in  a  covered  crucible  decomposes  it. 

Aceto-nitrates  of  Iron.  —  M.  Scheurer-Kestner 
writes6  that  when  ferrous  acetate  is  boiled  with  an  excess  of 
acetic  acid  and  nitric  acid  it  is  rapidly  oxidised ;  but  the 
quantity  of  nitric  acid  required  is  double  that  indicated  by 
the  equation  : 

2Fe0.C4II503  +  C4H505  +  N05  =  Fe303.3C4H303  +  N02. 

When  the  solution  is  sufficiently  concentrated  by  evaporation 
the  bottom  of  the  vessel  becomes  covered  with  needles  of  a 
blood  red  colour,  which  may  be  purified  by  washing  with 
ether,  and  solution  in  boiling  water.  Their  analysis  con¬ 
ducts  to  the  formula : 

Fe203.N03.2C4H303.6H0. 

An  aqueous  solution  of  this  salt  is  decomposed  by  boiling 
into  nitric  acid,  acetic  acid  and  oxide  of  iron.  Another 
equivalent  of  nitric  acid  added  to  the  preceding  salt  gives 
crystals  of  a  deeper  colour,  the  analysis  of  which  does  not 
lead  to  a  rational  formula. 

By  the  action  of  acetic  acid  on  the  soluble  basic  nitrate  of 
iron  Fe2032N05,  small  prisms  are  obtained  whose  compo¬ 
sition  is  represented  by  the  formula  : 

Fe2O52NO5.C4H5O5.8HO. 

Coiuponnil  of  Bichloride  of  Sulphur  ami  Per- 
chloride  of  Iodine. — By  passing  a  current  of  chlorine 
for  a  long  time  over  a  mixture  of  one  part  of  iodine  and  two 
parts  sulphur,  M.  Jaillard  obtained  a  liquid  which  depo¬ 
sited  beautiful  transparent  prismatic  crystals  of  a  reddish- 
yellow  colour.  They  were  extremely  deliquescent  and  de- 


3  Chern.  Centralblatt,  Bd.  iv.  s.  673. 

4  llepertoire  de  Chimie. 
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1  Poggendorff's  Annalen,  Bd.cviii.  s.  613. 

2  Bepert.  de  Chimie,  Mars  1860. 


2i6  Notes  and  Queries— Miscellaneous — Answers  to  Correspondents. 


composed  with  violence  when  brought  in  contact  with  water. 
In  the  presence  of  alcohol  or  ether  they  produced  a  great 
evolution  of  gas,  hydrochloric  acid  and  etherial  vapours,  the 
mixture  became  hot,  and  on  cooling  there  only  remained  a 
little  sulphur  and  protochloride  of  iodine.  TV  ith  sulphide  of 
carbon,  the  bichloride  of  sulphur  is  separated,  and  the  per- 
chloride  of  iodine  decomposed,  the  iodine  remaining  in  solu¬ 
tion,  and  the  chlorine  giving  rise  to  the  formation  of  a  chlo- 
rosulphide  of  carbon. 

The  analysis  of  the  crystals  yielded  M.  Jaillard  results 
which  show  that  their  composition  is  expressed  by  the  for¬ 
mula  SCI  +  IC13.7 

*  II.  ORGANIC  CHEMISTRY. 

Researches  on  Acetone.- — In  examining  the  liquids 
which  remain  after  having  submitted  rough  acetone  to  a 
temperature  above  1 30°,  M.  Fittig  could  only  obtain  a  single 
body  with  clearly  defined  properties.  It  is  an  oil  identical 
with  phorone  C18H1402,  which  Gerhardt  and  Lies  had  dis¬ 
covered  among  the  products  of  the  dry  distillation  of  cam- 
phorate  of  lime.  Fittig  obtained  this  body  by  submitting 
the  residus  of  acetone  to  a  series  of  fractional  distillations 
and  reserving  the  product  passing  between  2000  and  2050. 
Its  identity  with  phorone  was  established  with  great  care. 
The  author  has,  among  others,  obtained  one  of  the  most 
interesting  products  of  the  decomposition  of  phorone,  viz. 
cumene,  C18II12,  which  shows  the  possibility  of  preparing 
benzoic  acid  with  acetic  acid.8 

Composition  and  Mode  of  3Pro«luction  of  Ccitm. 
M.  Fremy9  has  discovered  that  gum  is  a  salt  composed  of  an 
acid,  which  he  calls  gurtmic  and  lime.  Gummic  acid,  he  says, 
is  derived  from  metcigummic  acid.  The  metagummic  acid  is 
isolated  by  pouring  some  thick  solution  of  gum  into  sulphuric 
acid.  The  two  are  left  together  for  some  hours,  when  the 
metagummic  acid  is  found  on  the  top,  forming  a  sort  of  mem¬ 
brane,  which  is  insoluble  even  in  boiling  water.  When 
heated,  however,  with  traces  of  lime,  soda,  potash,  or  am¬ 
monia,  it  dissolves  immediately,  and  remains  in  combination 
with  the  base,  reproducing  the  gum.  The  insoluble  part  of 
cherry  tree  gum  (cerasine)  is  acted  on  by  alkaline  carbonates, 
and  gums  are  produced  exactly  resembling  those  obtained 
directly  by  the  action  of  bases  on  metagummic  acid.  Dilute 
and  cold  acids  decompose  cerasine  and  eliminate  the  meta¬ 
gummic  acid,  which  by  the  action  of  lime  produces  gum 
arabic.  Cerasine  then  is  a  compound  of  lime  and  meta¬ 
gummic  acid. 

Bassora  gum  contains  a  substance  analogous  to  but  not 
identical  with  metagummic  acid.  With  the  alkalies  and 
alkaline  earths  it  forms  gummy  substances,  soluble  in  water, 
insipid,  uncrystallisable,  and  insoluble  in  alcohol  like  gum 
arabic,  but  precipitable  by  acetate  of  lead,  which  gum  arabic 
is  not. 

III.  ANALYTICAL  CHEMISTRY. 

Influence  of  fatty  Bodies  011  tlie  Solubility  of 
Arsenic. — In  a  long  communication10  M.  Blondlot  relates 
that  a  great  number  of  experiments  have  shown  him  that 
the  least  contact  of  arsenious  acid  with  a  fatty  body  re¬ 
duced  the  solubility  of  the  arsenic  in  several  liquids  to  the 
fifteenth  or  twentieth  of  what  it  otherwise  would  have  been. 
He  also  confirms  the  eflicacy  of  oily  mixtures  (such  as  was 
mentioned  at  p.  71,  Chemical  News)  in  the  treatment  of 
arsenical  poisoning. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Electrical  Decomposition  of  Compounds  of  Wi« 

trogen. — Sir, — The  discrepancy  observed  by  your  correspon¬ 
dent  E.  G.  between  the  statements  of  Faraday  and  Grove  as  to 
the  decomposition  of  nitrogen  compounds,  arises  from  his  not 

7  Journal  de  Pharm.  et  de  Ckimie,  Mars  i860. 

8  Annal.  der  Chem.  und  Pharm.  Bd.  cxii.  s.  309. 

9  Comptes-Rendus,  1. 1.  p.  124* 

10  Ibid.  p.  165. 


distinguishing  between  the  two  forms  of  electricity,  static  and 
dynamic.  “  Ammonia,  protoxide  of  nitrogen,  &c.  are  decomposed 
by  the  discharge ;  ”  that  is,  by  the  passage  of  sparhs  of  electricity 
of  tension,  proceeding  either  from  a  frictional  machine  or  a  Ruhm- 
korff  coil  (see  Chemical  News,  p.  8).  This  effect  is  generally 
considered  to  be  due  to  the  heat  of  the  discharge,  or  to  be  virtu¬ 
ally  a  decomposition  by  ignition.  Professor  Faraday  must  either 
have  expressed  his  meaning  imperfectly  or  been  incorrectly  re¬ 
ported,  since  voltaic  electricity  does  liberate  nitrogen  from  many 
of  its  compounds  (e.  g.  ammonia,  nitric  acid).  The  nitrogen, 
however,  does  not  pass  uniformly  to  either  pole,  and  is  only  set 
free  by  the  action  of  nascent  oxygen  or  hydrogen,  arising  "from 
the  decomposition  of  water  simultaneously  present.  Hence,  in 
Faraday’s  language,  nitrogen  is  not  an  “  ion,”  and  its  compounds 
are  said  to  be  incapable  of  electrolytic  decomposition  in  the 
stricter  sense. — F.  W.  G. 

Estimation  of  Carbon  by  Combustion.— Sir, —  In 
burning,  according  to  the  usual  method,  a  compound  of  an  organic 
acid  with  a  strong  base,  such  as  potass,  a  portion  of  the  carbon  re¬ 
mains  in  the  combustion  tube  as  an  alkaline  carbonate.  How  may 
the  process  be  best  conducted  so  as  to  avoid  such  a  result  ? — E.  G. 


MISCELLANEOUS. 

A  Doctor  ami  bis  Assistant. — Eugene  Coulon,  a  man 
1  who  once  made  some  noise  in  Parisian  society  died  recently  in 
the  Rue  St.  Honore.  He  was  born  towards  the  end  of  the  last 
century,  and  was  the  son  of  a  provincial  chemist.  He  came  to 
Paris  to  study  medicine,  but  he  possessed  great  talents  as  a  mimic, 
and  ill  that  way  made  his  fortune.  Coulon  had  been  recommended 
to  Alibert,  by  whom  he  was  much  liked,  and  whom  he  often  ac¬ 
companied  in  his  visits  to  his  patients  and  to  his  hospital.  Ali- 
!  bert  sometimes  exercised  his  art  in  a  singular  way.  At  his 
1  hospital  he  would  sometimes  stand  at  the  door  of  a  ward,  glance 
|  at  all  the  beds,  and  without  entering  point  to  each  occupant  one 
after  the  other,  saying,  “  ipeca,  ipeca,  ipeca,”  as  many  times  as 
there  were  beds  in  each  room.  And  ipecacuanha  was  given  to 
each  patient.  At  the  next  ward  he  would  do  the  same  thing, 
only  changing  the  remedy.  Coulon  was  so  thoroughly  master  of 
the  peculiarities  of  Alibert  that  he  too  would  sometimes  show 
himself  at  the  door  of  a  ward,  and  imitating  the  voice,  the  face, 
and  the  manner  of  his  patron  would  say,  “  ipeca,  ipeca,  ipeca,” 
so  that  when  Alibert  himself  arrived  the  nurses  would  sa3r, 
“  Doctor,  you  have  already  made  your  visit.”  And  Alibert  would 
depart  astonished  that  he  had  forgotten  the  fact. — Athenaeum. 

Malleable  Iron. — A  new  and  improved  method  of  malle- 
able-ising  iron  castings  is  announced  in  the  New  York  Tribune 
to  have  been  discovered  by  Professor  A.  R.  Eaton  of  this  city. 
It  consists  in  exposing  the  castings  to  the  contact  of  oxide  of  zinc, 
as  a  substitute  for  the  oxide  of  iron  in  the  furnace.  It  is  stated 
that  the  employment  of  the  oxide  of  iron  which  combines  with 
the  excess  of  carbon  in  iron  castings,  when  long  exposed  to  a  red 
heat,  leaves  a  spongy  residium  on  the  castings,  which  is  obviated 
by  the  zinc  oxide,  because  the  zinc  is  volatile  and  passes  off,  leav¬ 
ing  the  oxygen  gas  to  combine  with  the  carbon  in  the  iron. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

A  Subscriber  (Paisley) _ Certainly;  but  the  proportion  varies  according 

to  circumstances,  and  can  only  be  told  by  an  analysis.  It  is  usually  from 
50  to  60  per  cent. 

A  Beginner _ All  can  be  obtained  at  Knight’s  in  Foster  Lane.  The 

price  of  Hemming’s  jet  is  10s.  we  believe,  and  Danieli’s  something  more. 
Platinum  is  sold  by  weight,  and  the  price  is  now  about  32s.  per  ounce.  ^ 
Tyro  is  thanked  ;  we  did  not  see  the  paragraph,  but  will  look  for  it. 

TV.  J.  J.—  You  must  have  a  license  for  your  still,  and  you  will  be  under 
the  supervision  of  the  excise.  Rice  we  believe  has  been  used  and  found 
more  expensive  than  corn.  Thomson’s  is  still  the  best  book  on  the 
subject.  ,  .  ,  , 

An  Engineer _ The  steefis  heated  to  the  temperature  at  which  the  blue 

tint  is  assumed,  and  then  suddenly  cooled. 

M.  A.  B.— The  work  will  receive  early  attention, 

E.  G . — Received  and  in  type. 

W.  G.— Received. 


***  All  Editorial  Communications  are  to  be  addressed  to  Mr.  Crookes, 
and  Advertisements  and  Business  communications  to  the  ublisher,  at 
the  Office,  12  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.C. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Remarks  upon  the  various  Methods  usually  adopted  for 
the  Separation  of  the  Alkalies  from  the  Bases  with 
which  they  are  generally  associated  in  Soils,  Minerals, 
8fc.  by  Frederick  Field. 

(  Continued  from  p.  194.) 

In  continuing  the  recapitulation  of  the  various  processes 
usually  adopted  for  the  estimation  of  the  alkalies  in 
minerals,  &c.  it  will  also  he  useful  to  point  out  one 
or  two  methods  of  great  excellence  which  do  not  appear 
to  be  so  generally  employed  as  their  merits  would  lead 
us  to  expect.  The  action  of  caustic  baryta  has  already 
been  discussed,  and  the  disadvantages  attending  its  use 
are  not  lessened  by  the  employment  of  the  nitrate,  and 
are  even  augmented  by  that  of  the  carbonate.  Dr.  Law¬ 
rence  Smith,  in  an  investigation  upon  this  subject,  first 
published  in  Silliman’s  American  Journal,  and  reprinted 
in  the  Chemical  Gazette,  has  done  much  in  facilitating 
the  fusion  of  the  various  silicates  containing  alkalies,  and 
shown  that  by  adopting  certain  methods  the  difficulties 
attendant  upon  this  class  of  investigation  can  be  exceed¬ 
ingly  lightened,  and  the  decomposition  of  the  alkaline 
silicates  very  greatly  facilitated.  As  the  processes  he 
adopts  are  now  generally  known,  it  will  be  merely  ne¬ 
cessary  to  consider  their  leading  features  and  character¬ 
istics. 

Dr.  Smith  first  tried  the  fusion  of  the  mineral  under 
examination  with  carbonate  of  lime  and  fiuor  spar.  Car¬ 
bonate  of  lime  per  se  acts  with  considerable  energy  upon 
the  silicates,  as  it  parts  with  its  carbonic  acid  much  more 
readily  than  the  carbonate  of  baryta,  the  only  obstacle  to 
its  use  being  the  employment  of  a  very  intense  tempera¬ 
ture.  Mixed  with  fluoride  of  calcium,  which  merely 
acts  as  a  flux,  the  mineral  and  the  lime  are  brought  into 
intimate  contact,  and  the  difficulty  is,  to  a  great  extent, 
removed. 

The  substance  to  be  examined,  finely  pulverised,  is 
mixed  with  from  four  to  five  parts  of  pure  precipitated 
carbonate  of  lime  and  its  own  weight  of  fiuor  spar,  and 
introduced  into  a  platinum  crucible  capable  of  holding 
three  times  the  bulk  of  the  mixed  powder.  It  is  then 
exposed,  with  the  usual  precautions,  to  a  bright  heat  for 
three  quarters  of  an  hour. 

By  this  means  Dr.  Smith  found  that  the  most  refractory 
silicates  were  entirely  decomposed.  After  cooling,  the 
contents  of  the  crucible  are  digested  -with  one  -part  of 
hydrochloric  acid  and  two  of  water,  until  dissolved,  and 
carefully  evaporated  to  dryness,  an  operation  far  easier 
than  after  the  soda  fusion,  as  the  evaporation  proceeds 
more  quietly  and  without  decrepitation.  A  little  hydro¬ 
chloric  acid  is  added  to  the  dry  mass,  and  subsequently 
water,  when  heat  is  applied,  and  the  liquid  boiled  for  a 
few  minutes.  A  slight  excess  of  concentrated  solution 
of  carbonate  of  ammonia  is  introduced,  and  the  precipi- 
ate,  which  is  allowed  to  subside,  is  filtered  off.  The  so¬ 


lution  contains  chlorides  of  ammonium,  magnesium,  and 
a  little  chloride  of  calcium,  and  is  then  partially  evapo¬ 
rated  on  a  sand  bath. 

In  order  to  avert  the  great  inconvenience  which  is  al¬ 
ways  experienced  in  the  evaporation  of  the  solution  of 
chloride  of  ammonium,  Dr.  Smith  takes  advantage  of  a 
fact  described  by  himself  some  short  time  previously, 
viz.  the  decomposing  effect  produced  by  heating  sal-am¬ 
moniac  with  nitric  acid.  About  three  parts  of  nitric  acid 
are  added  to  every  one  of  sal-ammoniac  present,  the  so¬ 
lution  warmed  gently,  and  below  the  temperature  of 
boiling  water  decomposition,  accompanied  with  consider¬ 
able  evolution  of  gas,  takes  place  with  great  rapidity. 
By  this  means  much  trouble  is  avoided,  and  the  evapo¬ 
ration  proceeds  quickly  and  rapidly ;  when  dried,  the  re¬ 
sidue  is  dissolved  in  a  little  water,  lime  water  is  added, 
the  liquid  is  boiled  and  filtered,  the  filtrate  treated  with 
carbonate  of  ammonia  to  separate  the  lime,  and  again 
evaporated  to  dryness.  Dilute  sulphuric  acid  is  now 
added,  the  nitric  and  hydrochloric  acid  expelled  by  heat, 
and  the  alkalies  left  in  the  state  of  sulphates.  For  the 
conversion  of  the  sulphates  into  the  chlorides,  Dr.  Smith 
prefers  the  acetate  of  lead  to  chloride  of  barium ;  this 
reagent  is  added  in  slight  excess,  in  order  to  precipitate 
the  whole  of  the  sulphuric  acid ;  the  filtrate,  after  warm¬ 
ing,  is  treated  with  sulphuretted  hydrogen,  the  sulphide 
of  lead  removed  by  filtration,  excess  of  hydrochloric  acid 
added  to  the  acetates  of  the  alkalies,  and  the  liquid  eva¬ 
porated  to  dryness.  This  process,  although  excellent, 
nas  since  been  improved  by  the  same  chemist.  Dr. 
Smith  found  that  silicates  could  be  fused  still  more 
easily  by  mixing  them,  in  a  finely  divided  condition, 
with  rather  more  than  O’ 5  their  weight  of  chloride  of 
ammonium  and  5  to  6  of  carbonate  of  lime.  After  forty 
minutes  strong  heat  in  a  platinum  crucible  the  mineral 
is  entirety  decomposed.  u  There  is  no  silicate,”  observes 
Dr.  Smith,  u  which,  after  having  undergone  this  process, 
is  not  easily  dissolved  by  hydrochloric  acid.” 

But  perhaps  the  most  important  point  in  this  method 
is  the  facility  with  which  the  alkalies  can  be  at  once  se¬ 
parated  from  the  other  bases  without  subjecting  the  solu¬ 
tion  to  numerous  processes  before  these  bodies  can  be 
obtained  in  a  state  for  estimation.  After  the  mineral  or 
other  product  under  examination  is  perfectly  decomposed 
by  fusion  with  the  required  proportions  of  carbonate  of 
lime  and  chloride  of  ammonium,  the  mass  is  heated  with 
water  until  thoroughly  disintegrated,  when  it  is  thrown 
upon  a  filter  and  thoroughly  washed.  The  filtrate  con¬ 
tains  merely  the  chlorides  of  the  alkalies,  a  little  chloride 
of  calcium,  and  caustic  lime.  A  small  quantity  of  car¬ 
bonate  of  ammonia  is  added  to  precipitate  the  two  latter 
substances,  the  carbonate  of  lime  separated  by  filtration, 
the  filtrate  evaporated  and  gently  ignited ;  the  alkalies 
remain  as  chlorides. 

Few  processes  in  chemistry  can  be  simpler  than  this. 
The  potash  and  soda  are  both  brought  into  a  soluble  con¬ 
dition,  and  are  easily  and  satisfactorily  removed  from 
the  other  bases. 

As  far  as  my  own  experience  extends,  Smith’s  method 
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Use  of  Lime  and  Per  chloride  of  Iron . 


is  very  superior  to  that  proposed  some  time  ago  by  Wurtz, 
viz.  the  decomposition  of  siliciferous  mineral  by  means 
of  chloride  of  barium,  or  a  mixture  of  that  salt  with 
chloride  of  strontium.  I  have  tried  few  experiments 
with  the  mixture  just  alluded  to,  but  have  found  great 
difficulty  in  decomposing  silicates  by  the  simple  admix¬ 
ture  of  chloride  of  barium. 

In  the  beginning  of  this  short  notice  the  disadvantages 
of  a  very  high  temperature  when  caustic  baryta  was 
employed  were  pointed  out,  although  in  some  very  re¬ 
fractory  silicates  there  is  no  doubt  an  intense  heat  is 
occasionally  required  for  their  perfect  decomposition, 
even  at  the  risk  of  endangering  the  crucible.  But  in 
soils  and  most  metallurgy  products,  slags,  &c.  no  very 
prolonged  action  or  excessive  degree  of  heat  is  necessary. 
In  two  equal  quantities  of  the  same  soil,  one  mixed  with 
four  times  its  weight  of  caustic  baryta,  and  the  other 
with  four  times  its  weight  of  chloride  of  barium,  and 
each  subjected  for  five  and  twenty  minutes  to  a  gas 
flame  urged  by  bellows,  the  former  was  found  to  be 
entirely  decomposed,  becoming  perfectly  soluble  in  hy¬ 
drochloric  acid,  and  after  evaporation  forming  a  clear 
transparent  jelly,  whilst  the  latter,  on  the  addition  of 
dilute  acid,  left  a  large  deposit  of  undecomposed  mineral. 
There  is  no  doubt  whatever  that  by  a  more  prolonged 
action  all  the  earthy  matter  would  have  been  decom¬ 
posed  by  the  chloride  of  barium,  but  as  far  as  I  can  see, 
in  ordinary  cases  of  analyses,  this  substance  has  no  supe¬ 
riority  over  caustic  baryta.  The  mixture  of  the  chlorides 
of  strontium  and  barium  is  doubtless  far  more  fusible 
than  the  latter  per  se.  The  last  portion  of  Dr.  Smith’s 
method  appears  somewhat  tedious.  The  decomposition 
of  the  nitrates  and  chlorides  of  the  alkalies  into  sulphates, 
the  addition  of  acetate  of  lead  for  the  formation  of  soluble 
acetates  and  an  insoluble  sulphate,  and  the  separation  of 
the  lead  by  hydrosulphuric  acid.  If  oxalic  acid  were 
employed  to  the  mixed  chlorides  and  nitrates,  an  entire 
decomposition  of  the  latter  would  occur,  and  also  if  the 
former  by  more  prolonged  action,  which  is  however 
needless,  as  the  alkaline  metals  are  required  in  the  state 
of  chlorides.  One  or  two  digestions  with  a  strong  solu¬ 
tion  of  oxalic  acid,  evaporation  and  ignition,  would  yield 
a  mixture  of  the  carbonates  and  chlorides  which  of 
course  could  be  immediately  converted  into  the  latter 
without  the  aid  of  hydrochloric  acid. 

Schaffgotsch,  quite  recently,  assures  us  that  a  slight 
excess  of  caustic  ammonia  added  to  a  solution  of  sesqui- 
carbonate  of  that  alkali  completely  separates  magnesia 
as  a  crystalline  precipitate,  having  the  formula  NII40. 
C02+Mg0.C03+4lI0,  a  compound  requiring  60,000 
parts  of  the  precipitant  for  its  solution,  and  leaving 
15-6  per  cent,  of  residue  after  ignition,  which,  if  the 
above  formula  be  correct,  would  be  pure  magnesia.  The 
author  recommends  the  separation  of  magnesia  from  the 
alkalies  by  this  way,  but  should  the  compound  be  soluble 
in  chloride  of  ammonium,  this  body  would  have  to  be 
expelled  before  the  addition  of  the  sesquicarbonate. 

In  concluding  the  foregoing  brief  criticisms  upon  the 
various  modes  of  separating  the  alkalies  from  other  bases 
in  siliciferous  compounds,  nothing  strikes  me  as  so  im¬ 
portant  as  the  method  proposed  by  Dr.  Smith,  for  ex¬ 
tracting  the  alkalies  from  the  fused  mass  by  aqueous 
solution  ;  thus  freeing  them  at  once  from  the  great  bulk 
of  the  other  earthy  bases.  There  is  little  novelty  in 
this,  as  that  chemist  observes,  as  Fuchs  long  ago  used  a 
similar  method  for  extracting  lithia  from  lepidolite,  and 
many  methods  have  been  proposed,  and  some  adopted 
for  the  extraction  of  potash  on  the  large  scale,  by  fusing 
felspathic  or  other  rocks,  rich  in  that  alkali,  with  lime 


or  carbonate  of  baryta,  and  subsequent  digestion  with 
water. 

Now  in  chemical  analysis  when  caustic  baryta  is  em¬ 
ployed  for  the  decomposition  of  the  silicates  (provided 
the  decomposition  be  perfect),  it  would  appear  that  the 
alkalies  could  be  entirely  extracted  by  water  alone, 
without  the  aid  of  an  acid  whereby  other  bases  are  dis¬ 
solved,  and  have  again  to  be  separated  from  those  which 
are  sought  after.  The  filtration  would  certainly  be  long, 
as  the  slowly  soluble  baryta  would  cause  an  alkaline  so¬ 
lution  to  pass  through  the  filter  for  a  considerable  period, 
and  until  the  last  trace  of  alkalinity  has  disappeared  no 
certainty  can  be  attached  to  the  removal  of  the  last 
traces  of  potash  or  soda.  This  could  be  overcome,  never¬ 
theless,  by  the  conversion  of  the  baryta  into  carbonate  by 
a  current  of  carbonic  acid,  which  would  not  interfere 
with  the  solubility  of  the  alkalies.  Experiments,  I  be¬ 
lieve,  are  required  to  guarantee  the  methods  just  pro¬ 
posed.  I  am  not  aware  at  least  of  any  investigations 
upon  this  particular  subject.1 


TECHNICAL  CHEMISTRY. 


On  the  Use  of  Lime  as  a  Disinfectant  of  Sewage ;  and  on 

the  Necessity  for  and  Advantages  to  be  obtained  from 

Perchloride  of  Iron. 

Drs.  Miller,  IIofmaxx,  and  Fraxkland  have  addressed 
a  report  on  the  above  subject  to  the  Metropolitan  Board 
of  Works,  from  which  we  extract  the  following  : 

By  the  use  of  lime  and  chloride  of  lime,  as  was  prac¬ 
tised  during  the  course  of  last  summer,  there  can  be  no 
doubt  that  the  state  of  the  river  was  decidedly  improved. 
The  temperature  of  the  river  was  for  a  whole  month 
above  the  hottest  point  which  it  attained  in  the  previous 
summer,  the  rainfall  of  the  preceding  autum  and  winter 
was  decidedly  deficient,  and  the  quantity  of  sewerage 
matter  was  greater  than  in  former  years,  yet  according 
to  the  testimony  of  many  who  made  it  their  particular 
object  to  observe  this  point,  the  offensive  condition  of 
the  river  was  mitigated. 

Considering  that  the  pollution  of  the  river  is  annually 
increasing,  owing  to  the  gradual  conversion  of  cesspools 
into  waterclosets,  and  the  extension  of  the  system  of 
drainage,  they  are  decidly  of  opinion  that  some  means 
ought  to  be  adopted  with  a  view  of  endeavouring  to 
mitigate  the  offensive  condition  of  the  river  in  hot 
weather. 

The  lime  and  chloride  of  lime  were  at  the  time  they 
were  employed  last  year  the  best  deodorising  agents  that 
could  be  obtained  in  sufficient  quantity,  and  at  reasonable 
cost  to  supply  the  demand  which  suddenly  arose. 

During  the  summer  a  careful  investigation  was  made 
upon  the  use  of  perchloride  of  iron.  These  experiments 
pointed  out  this  agent  as  the  one  which,  taking  all  cir¬ 
cumstances  into  consideration,  is  best  adapted  to  opera¬ 
tions  of  such  magnitude. 

These  experiments,  however,  were  made  with  stagnant 
sewerage  products,  confined  in  tanks,  in  a  manner  corre- 

1  In  allusion  to  the  separation  of  magnesia  from  the  alkalies  by  means 
of  oxalic  acid,  it  appears  from  a  paper  published  in  Poggendorff’s 
Annalen,  xcv.  p.  401,  and  Chem.  Gazette,  xiii.  p.  357,  that  Weeren  eva¬ 
porates  the  ammonical  solution  of  the  alkalies  and  magnesia,  freed  from 
lime  by  oxalate  of  ammonia,  to  dryness,  raises  the  temperature  gradually 
to  a  red  heat,  with  the  previous  addition  of  dry  carbonate  of  ammonia, 
and  washes  out  the  carbonates  of  the  alkalies.  In  this  case  however  they 
were  dissolved  originally  in  nitric  acid,  and  the  solution  was  free  from 
hydrochloric  acid.  Weeren  also  adopts  the  method  of  Deville,  who  adds 
crystals  of  oxalic  acid  to  the  ignited  mass,  and  again  raises  the  substance 
to  a  red  heat. 
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sponding  to  that  in  which  the  matters  will  have  to  be 
dealt  with  when  the  system  of  main  drainage,  at  present 
in  process  of  construction,  is  completed.  The  perchloride 
proved  perfectly  successful  under  these  circumstances  in 
arresting  putrefaction  for  at  least  nine  days  during  the 
hot  period  in  J uly  last ;  but  it  must  be  borne  in  mind 
that  the  conditions  under  which  the  perchloride  can  at 
present  be  applied  are  essentially  different,  since  it  must 
be  mixed  with  the  liquids  whilst  they  are  flowing 
through  the  sewers. 

Nevertheless,  there  is  every  reason  to  expect  that  the 
application  of  perchloride  of  iron  to  the  contents  of  the 
sewers  as  they  flow  outwards  will  be  attended  with  a 
benefit  greater  than  that  which  was  found  to  be  the 
result  of  the  use  of  the  chloride  of  lime  in  the  course  of 
last  summer. 

They  are  further  of  opinion  that  in  order  to  derive  full 
benefit  from  the  use  of  this,  or  of  any  other  deodorising 
agent,  its  application  at  the  outfall  of  the  sewers  should 
be  commenced  some  weeks  before  the  hot  weather  sets 
in ;  not  later,  for  example,  than  the  1  st  of  May. 

In  conclusion,  they  wish  to  state  distinctly  that  they 
believe  that  the  use  of  perchloride  of  iron  will  effectually 
arrest  the  putrefaction  of  the  matters  daily  contributed 
by  the  sewers,  and  go  far  towards  reducing  the  condition 
of  the  river  to  that  in  which  it  would  be  if  the  sewerage 
products  were  for  a  time  diverted.  But  they  do  not 
anticipate  that  the  use  of  the  perchloride,  or  indeed  of 
any  other  disinfecting  agent,  in  the  only  manner  which 
is  at  present  practicable,  will  altogether  prevent  decom¬ 
position  in  the  body  of  water  and  mud  already  in  the 
river. 


PHARMACY,  TOXICOLOGY,  &c. 


On  some  of  the  Chemical  Reactions  of  Strychnia ,  by 
T.  Cf.  Wormley,  31.1). 

In  the  following  paper  it  is  proposed  to  give  the  result  of 
some  experiments  in  regard  to  the  relative  value  of  the 
various  tests  which  have  been  proposed  for  the  detection 
of  strychnia. 

The  various  solutions  were  made  with  great  care  from 
pure  strychnia,  generally  dissolved  in  just  sufficient  quan¬ 
tity  of  dilute  acetic  acid,  and  the  reagents  were  generally 
applied  by  means  of  a  glass  rod  dipped  in  a  saturated 
solution  of  the  reagent,  to  a  sinyle  drop  of  the  strychnia 
solution,  delivered  upon  a  glass  side,  from  a  graduated 
burette  which  furnished  a  grain  of  fluid  in  each  drop. 
Therefore,  each  drop  contained  an  amount  of  pure  strych¬ 
nia,  corresponding  to  the  fractional  dilution  of  the  solu¬ 
tion. 

To  prevent  repetition  in  giving  the  various  tests,  the 
amount  of  strychnia  operated  upon  will  frequently  be 
stated  simply  in  the  form  of  a  fraction,  it  always  being 
understood  to  imply  the  fractional  part  of  a  grain  of 
strychnia,  in  one  grain  of  water. 

1.  Ammonia. — I.  T^<ytli  grain  of  pure  strychnia  in 
one  grain  of  water,  gives  with  ammonia  an  immediate 
white  precipitate,  at  first  amorphous,  but  very  soon  it 
begins  to  assume  a  crystalline  form,  and  in  about  three 
minutes  the  drop  becomes  a  solid  mass  of  lengthened 
prisms. 

2.  jig  gives  no  immediate  precipitate,  but  in  a  few 
seconds  beautiful  stellate  crvstals  begin  to  form,  which 
very  soon  become  abundant. 

3.  ToVo  behaves  much  the  same  as  2 — not  so  abun¬ 
dant. 

4.  -aaVo,  with  the  microscope,  crystals  begin  to  form 


in  about  a  minute  5  in  three  minutes  they  are  very  obvious 
to  the  naked  eye.  If  the  drop  be  rubbed  with  the  glass 
rod,  rings  of  granules  are  very  obvious  to  the  naked  eye 
in  a  few  seconds,  and  the  ppt.  is  much  more  abundant 
than  when  not  thus  treated. 

5.  5  ohm  110  indication  after  stirring  for  several  minutes, 
except  when  viewed  with  the  microscope,  a  few  granules 
appear. 

From  the  above,  the  limit  of  the  test,  when  applied  to 
a  single  drop,  is  when  it  holds  in  solution  ^3 

weight  of  strychnia. 

3.  IVstasii. — This  reagent  behaves  much  the  same  as 
ammonia,  its  limit  being  about  the  same.  In  applying 
this  test  it  is  very  important  that  the  proper  quantity  of 
the  reagent  be  added,  for  if  either  too  much  or  too 
little,  no  ppt.  will  be  produced. 

3.  CarHumate  of  I*«tasli. — I.  T^-th  gi’ain  of  strych¬ 
nia  gives  an  immediate  white  precipitate  of  star-like 
crystals,  which  will  redissolve  if  a  sufficient  quantity  of 
the  reagent  has  not  been  added. 

2.  -jig,  in  a  few  seconds  small  granules,  prisms,  and  a 
few  star-like  crystals  begin  to  form,  which  soon  become 
rather  abundant. 

3.  xoVo’  bi  a  few  seconds  lengthened  granules  may  be 
observed  with  the  microscope  in  a  few  minutes  they  are 
obvious  to  the  naked  eye. 

4.  2 ttoo ?  after  a  few  minutes  small  granules  are  very 
perceptible. 

5.  50V0,  after  several  minutes,  no  indication  with  the 
microscope. ' 

4.  Carliouate  of  Ammonia. — In  and  solu¬ 

tions,  the  same  results  as  with  carbonate  of  potash.  In 
a  ToVoth  solution,  no  indication  after  1  5  minutes. 

t».  Iodide  of  Potassium. — I.  Tyotbj  solution  in  a 
few  seconds  gives  a  white  crystalline  ppt.  of  tufts  of 
long  prisms. 

2.  it  is  several  minutes  before  crystals  begin  to 
form ;  if  the  solution  be  stirred,  however,  they  begin  to 
appear  in  about  2  minutes. 

3.  ToVo;  bv  stirring,  crystals  begin  to  appear  in  about 
5  minutes. 

4.  2000,  crystals  begin  to  appear  in  about  7  minutes. 

5.  goVoi  with  the  microscope  crystals  can  be  seen  in 
1  o  minutes,  in  about  20  minutes  they  are  just  perceptible 
to  the  naked  eye. 

O.  Sulpliocyaufcle  of  Potassium.  I.  To"oi  gives  an 
immediate  mass  of  white  crystals. 

2.  -^i_,  in  a  few  seconds  the  crystals  are  very  abun¬ 
dant. 

3.  T_i__,  by  rubbing,  in  a  few  minutes  crystals  begin 
to  form. 

4.  after  several  minutes,  a  few  crystals  may  be 
observed  upon  the  border  of  the  drop  with  the  micro ¬ 


.I,  TtrA__,  gives  an  immediate  white 


scope. 

7.  Tannic  Acid. 

curdy  precipitate. 

2/  o^-oo  gives  very  satisfactory  results. 

3.  after  a  few  minutes  the  ppt.  is  quite  per¬ 
ceptible. 

4.  after  several  minutes  it  is  just  possible  to 
observe  a  white  cloudiness. 

The  satisfactory  limit  of  the  test  is  when  it  js  applied 
to  a  drop  of  fluid  holding  in  solution  its  weight 

of  strychnia.  The  ppt.  is  very  soluble  in  acetic  acid  ; 
and  if  obtained  from  dilute  solutions,  it  is  also  soluble 
in  a  drop  of  potash,  giving  a  red  liquid  ;  but  when  pro¬ 
duced  from  strong  solutions,  the  ppt.  will  not  all  dissolve 
in  a  drop  of  potash  solution. 

(To  be  continued.) 
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On  Acids  and  Salts,  by  Wm.  Odling,  Esq.,  M.B.  F.It.S. 

Honorary  Secretary  of  the  Chemical  Society. 

Lord  Wensleydale  in  the  Chair. 

I  do  not  conceal  from  myself  that  the  story  I  have  to  tell 
you  this  evening  is  of  a  somewhat  abstract  and  com¬ 
plicated  character ;  but,  favoured  with  your  kind  attention, 
I  do  not  despair  of  making  it  interesting  to  you.  I  say  this 
to  dispel  any  alarm  which  the  array  of  diagrams  behind  me 
might  possibly  induce  in  your  minds.  The  subject  I 
have  undertaken  to  bring  under  your  notice  is  one  of  so 
extensive  a  nature,  that  I  can  hardly  venture  to  occupy 
much  of  your  time  with  preliminary  considerations.  I 
think  it  necessary,  however,  to  make  a  few  remarks  upon 
the  position  from  which  I  propose  to  regard  my  subject,  and 
consequently  the  position  from  which  I  wish  you  to  regard 
it.  In  the  early  period  of  modern  organic  chemistry  what 
is  called  the  electro -chemical  theory  was  in  full  authority  : 
every  chemical  compound  was  a  dual  compound,  it  was 
either  a  binary  compound,  or  was  made  up  of  two  or  more 
binary  compounds.  Thus  lime  was  a  binary  compound  of 
calcium  and  oxygen,  sulphuric  acid  was  a  binary  compound 
of  sulphur  and  oxygen,  and  this  body,  sulphate  of  lime,  was 
made  up  of  the  two  binary  compounds  lime  and  sulphuric 
acid  ;  and  so  it  was  with  all  compounds  at  that  time  known 
to  chemists.  Now  this  electro-chemical  theory,  although 
quite  inadequate  to  explain  many  phenomena,  and  only 
adapted  to  others  by  being  subjected  to  most  vigorous  and 
remorseless  contortions,  answered  the  purpose  of  mineral 
chemistry  pretty  well  on  the  whole,  and  was  useful  in  its 
day  by  enabling  chemists  to  associate  a  great  number  of 
different  compounds  under  one  common  point  of  view.  It 
was  natural  therefore  that  chemists,  deciphering  the  unknown 
by  the  known,  should,  in  their  earliest  attempts  to  penetrate 
into  the  recesses  of  organic  chemistry,  have  relied  upon  this 
selfsame  theory  as  the  great  and  only  exponent  of  all  mys¬ 
teries  of  composition.  In  accordance  with  these  views 
alcohol  was  represented  to  be  a  combination  of  oxide  of 
ethyl,  or  ether,  with  oxide  of  hydrogen,  or  water ;  it  was 
in  fact  the  hydrated  oxide  of  ethyl,  precisely  as  slacked  lime 
was  the  hydrated  oxide  of  calcium  ;  and  similarly  the  ethers 
were  represented  to  be  salts  of  the  oxide  of  ethyl,  precisely 
as  lime  salts  were  represented  to  be  salts  of  the  oxide  of 
calcium.  So  far  there  was  no  great  harm  done :  alcohol 
and  the  ethers,  although  very  different  from  hydrated  bases 
and  salts,  have  certain  properties  in  common  with  them,  and 
are  capable  of  undergoing  certain  more  or  less  of  analogous 
reactions.  But  in  many  of  its  applications,  and  particularly 
in  reference  to  what  are  now  called  substitution  compounds, 
the  electro-chemical  theory  failed  altogether,  even  in  the 
hands  of  its  most  accomplished  expounder,  the  great  Berzelius. 
Let  me  give  you  one  or  two  instances  of  its  failure.  Here  is 
the  formula  written  up  for  indigo  C1GH3N0.2  ;  now  when 
this  blue  indigo  is  acted  upon  by  oxidising  agents,  that  is 
substances  capable  of  giving  up  their  oxygen,  it  becomes 
converted  into  a  crystalline  body  of  a  yellowish  red  colour 
known  as  isatin.  We  have  here  in  this  vessel  a  solution  of 
indigo,  and  if  we  add  to  the  indigo  some  nitric  acid,  the 
nitric  acid  being  an  oxidising  agent  oxidises  the  indigo.  The 
colour  you  see  is  disappearing,  and  that  which  was  blue  in¬ 
digo  has  become  yellow  isatin.  Now  isatin  differs  in  composi¬ 
tion  from  indigo  in  this  particular,  that  whereas  indigo  only 
contains  two  atoms  of  oxygen,  isatin  contains  four.  In  this 
table  I  am  purposely  using  the  atomic  weights  of  Berzelius. 
Now  when  isatin  is  acted  upon  by  chlorine,  it  loses  one  of 
its  hydrogen  atoms  and  acquires  an  atom  of  chlorine  in 
exchange,  so  as  to  become  chlorisatin,  and  this,  when  further 
acted  upon  by  chlorine  loses  another  atom  of  hydrogen  and 


gains  another  atom  of  chlorine  so  as  to  produce  bichlorisatin. 
These  three  bodies,  isatin,  chlorisatin,  and  bichlorisatin, 
although  so  different  in  composition,  present  the  most  re¬ 
markable  similarity  to  one  another  ;  you  cannot  distinguish 
them  by  sight,  and  nothing  less  than  an  ultimate  analysis, 
utterly  breaking  up  the  compounds,  can  identify  them  one 
from  the  other ;  they  are  all  three  yellow-red  bodies,  they  all 
crystallise  in  the  same  form,  they  are  all  insoluble  in  water, 
they  are  all  soluble  in  alcohol,  and  all  unite  with  alkalies  to 
form  corresponding  salts.  Now  the  formulae  here  adopted 

Chlorine  Substitution. 

C1Gff5  N02  Indigo. 

C1GHG  N0±  Isatin. 

Cl  JYO4  Chlorisatin. 

C16U5  Cl2  N0±  Bichlorisatin . 

show  the  relation  of  these  bodies  to  each  other,  but,  according 
to  the  electro-chemical  theory,  which  professed  to  explain 
their  real  nature,  they  were  represented  as  follows. 

C1GH6N.  04  Oxide  of  Inden. 

C1GH±N.  05  +  CIO  Basic  Hypochlorite  of  Porrinden. 

C1GH5N.  0-2  +  7.C10  Neutral  Hypochlorite  of  Flavinden. 

Isatin  was  a  binary  compound  of  oxygen  and  inden,  the 
first  substitution  product  was  a  basic  hypochlorite  of  por- 
rinden,  and  the  second  substitution  product,  a  neutral  hypo¬ 
chlorite  of  flavinden.  The  first  was  an  oxide  of  inden  which 
no  one  had  ever  seen,  the  next  was  a  hypochlorite  of  porrinden, 
which  no  one  had  ever  seen,  and  the  third  was  a  hypo¬ 
chlorite  of  flavenden,  a  body  equally  hypothetical  with  its 
two  predecessors.  I  may  take  another  illustration  from  the 
oil  of  bitter  almonds,  or  benzoic  aldehyd,  CffHG02.  If  you 
actupon  this  body  with  chlorine  you  take  out  one  of  the  hydro¬ 
gen  atoms,  and  introduce  in  its  place  an  atom  of  chlorine  so 
as  to  get  the  body  chloro-benzoic  aldehyd,  CliH^Cl02. 
Now  how  do  you  think  these  two  bodies  were  represented 
by  the  electro-chemical  theory  ?  The  first  by  the  formula 
Cn  H5  0  +  HO,  and  the  second  by  the  formula  2  4  H5. 

03)  +  C14  Hs  Cl3,  which  last  body,  On  H3  Cl3,  has  not  been 
seen  up  to  the  present  day.  But  the  discoverers  of  chloro- 
substitution  would  not  allow  organic  chemistry  to  be  simplified 
in  this  fashion.  The  electro-chemical  theory  had  failed 
egregiously  in  reference  to  chlorine  substitutions  ;  it  had  proved 
inadequate  to  explain  and  associate  the  multitude  of  new  re¬ 
sults  so  unceasingly  produced,  and  had  to  give  way  to  the 
theories  of  substitution,  of  types  of  decomposition,  of 
organic  series,  and  of  multequivalent  radicles,  by  the  aid  of 
which  we  are  enabled  in  the  present  day  to  explain  the  rela¬ 
tions  and  composition  of  those  numerous  complicated  bodies 
by  which  the  domain  of  organic  chemistry  has  been  so  con¬ 
tinuously  enriched.  Seeing,  then,  the  light  which  these  mo¬ 
dern  views  have  thrown  on  bodies  whose  constitution  the 
electro-chemical  theory  left  completely  in  the  dark,  it  was 
only  natural  to  inquire  whether  these  selfsame  views 
might  not  throw  some  additional  light  on  the  simpler 
compounds  of  mineral  chemistry,  and  particularly  upon 
those  compounds  known  as  acids  and  salts  which  have 
hitherto  constituted  the  strongholds  of  electro-chemistry. 
Now  it  is  to  this  inquiry  I  propose  to  direct  your  attention 
this  evening.  I  wish  to  illustrate  to  you  the  nature  of  our 
old  acquaintances,  the  mineral  acids  and  their  salts,  by  the 
light  of  modern  doctrines.  And  I  think  I  may  venture  to 
enlist  your  sympathies  so  far  as  to  say  that  these  doctrines 
are  likely  to  have  considerable  permanence.  Doubtless  they 
will  be  absorbed  in  a  higher  generalisation,  but  so  far  as  they 
go,  they  are,  I  believe,  true  ;  they  are  theories  of  observa¬ 
tion  rather  than  theories  of  causation,  to  be  compared 
rather”with  Kepler’s  laws  of  planetary  motion  than  with 
Newton’s  theory  of  gravitation. 

The  two  principal  laws  or  doctrines  of  which  I  shall  avail 
myself  this  evening  have  reference  to  series  and  substitu¬ 
tions.  Now  the  doctrine  of  series  amounts  to  this,  that 
if  you  search  out  among  the  immense  number  of  bodies 
known  to  chemists,  you  will  find  a  great  number  which  are 
capable  of  being  arranged  in  a  series,  the  successive  mem¬ 
bers  of  which  differ  from  each  other  in  composition  by  a 
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common  increment,  and  that  the  bodies  thus  associated  in 
composition  are  also  associated  by  certain  relations  in  their 
properties.  We  have  homologous  series,  isologous  series, 
and  various  other  series,  all  differing  from  each  other  in  the 
nature  of  their  increments  ;  but,  in  any  series  of  bodies  differ¬ 
ing  from  one  another  by  a  common  increment  of  composition, 
we  find  a  distinct  relation  in  properties,  the  nature  of  the 
relation  varying  with  the  nature  of  the  series. 

Now  with  regard  to  substitution,  chemists  admit  at  the 
present  day  that  in  the  greater  number  of  instances  it  is  not 
possible  for  them  to  ascertain  the  arrangement  of  the  atoms 
which  enter  into  the  constitution  of  a  compound.  Hence 
they  no  longer  represent  alcohol  as  the  hydrated  oxide  of  j 
ethyl ;  at  any  rate  not  as  a  statement  of  its  actual  constitu¬ 
tion.  But  they  admit  that  it  is  very  readily  possible  to  know 
that  the  arrangement  of  the  atoms  in  a  certain  compound  is 
the  same  as  that  in  some  other  compound  derived  from  it  by 
equivalent  substitution. 

Thus  I  have  here  a  solution  of  oxalic  acid  ;  if  to  that  so¬ 
lution  I  add  a  solution  of  a  salt  of  copper,  I  get  an  abundance 
of  a  pale  green  precipitate.  The  formula  for  oxalic  acid  is 
C2II204,  and  the  formula  of  the  green  precipitate,  which 
is  oxalate  of  copper,  is  CaCugO^.  They  differ  in  this,  that 
the  two  atoms  of  hydrogen  in  the  oxalic  acid  do  not  exist  in 
the  oxalate  of  copper,  but  are  replaced  by  the  two  atoms  of 
copper.  Oxalate  of  copper  is  a  substitution  product  of 
oxalic  acid.  Again,  we  have  here  the  formula  for 
benzoic  acid,  C7II60^,  and  also  that  for  benzoate  of  so¬ 
dium,  C7II.-Na02,  obtained  by  abstracting  an  atom  of 
hydrogen  from  benzoic  acid,  and  supplying  its  place  by 
an  atom  of  sodium.  If  we  act  upon  this  benzoate  of  so¬ 
dium  by  means  of  chlorine  gas,  we  get  a  certain  action 
which  results  in  the  production  of  chlorobenzoic  acid, 
C7II.~C102,  a  compound  that  differs  from  benzoic  acid 
in  this  particular,  that  benzoic  acid  has  six  atoms  of  hy¬ 
drogen,  while  chlorobenzoic  acid  has  only  five  atoms  ;  and 
in  the  place  of  the  missing  hydrogen  atom  an  atom  of  chlo¬ 
rine.  Let  us  take  another  illustration.  I  am  here  acting 
upon  acetic  acid  by  alcohol,  and  I  get  in  that  receiver  a  body 
termed  acetic  ether.  Now  the  difference  between  acetic  acid 
and  acetic  ether  is  of  a  somewhat  different  nature  to  that 
subsisting  between  the  other  normal  and  derived  bodies. 
Acetic  acid  has  lost  an  atom  of  hydrogen  and  gained  a  com¬ 
pound  substance  called  ethyl  in  its  place.  C2H402  has  be¬ 
come  C2H3Et02.  I  may  give  you  another  mode  of  substi¬ 
tution.  In  the  bottom  of  this  jar  is  a  small  quantity  of  a 
substance,  a  species,  of  lcreasote,  known  by  the  name  of 
phenic  acid,  CGH60.  Now  when  I  act  upon  this  body 
with  a  little  strong  nitric  acid,  I  obtain  a  very  energetic 
reaction,  which  results  in  the  formation  of  trinitrophenic 
acid,  C6H3(N02)30.  The  action  was  rather  more  violent 
than  I  expected,  although  I  anticipated  that  the  two  bodies 
would  react  somewhat  violently.  The  compound  that  we 
acted  upon  is  phenic  acid,  and  the  compound  that  resulted  is 
trinitrophenic  acid,  differing  from  the  original  body  in  this 
particular,  that  in  it  we  have  three  atoms  of  hydrogen  less, 
and  in  the  place  of  those  three  atoms  of  hydrogen  we  have 
acquired  three  atoms  of  a  compound  of  nitrogen  and  oxy¬ 
gen,  known  by  the  name  of  pernitric  oxide. 

I  might  refer  to  many  other  varieties  of  substitution,  but 
the  only  substitution  products  I  shall  have  occasion  to  refer 
to  in  illustration  of  my  series  of  mineral  acids  are  those 
which  I  have  just  exemplified  to  you,  namely,  metal-substi¬ 
tutions,  chlorine-substitutions,  ether-substitutions,  and  nitro- 
substitutions.  The  great  service  of  those  substitution  com¬ 
pounds  to  us  is  this  :  —  I  want  to  explain  to  you  the  nature  of 
series,  and-  there  are  scarcely  any  two  series  complete,  but  the 
gaps  which  exist  in  them  can  be  filled  up  by  analogous  sub¬ 
stitution  compounds.  In  several  cases  where  I  cannot  put 
the  acid  into  my  series,  I  shall  put  the  metallic  representa¬ 
tive,  or  the  chloro  representative,  or  the  ethyl  representative 
of  that  acid. 

Now  then  for  our  series.  The  first  member  to  which  I  will 
direct  your  attention  is  this, — muriatic  acid  or  chlorhydric 


acid.  In  the  first  place  this  body  has  an  extremely  simple 
constitution;  in  the  next  place,  all  the  world  is  agreed  as  to 
what  its  constitution  is.  It  consists  of  one  atom  of  hydrogen, 
and  one  atom  of  chlorine.  This  white  block  represents  the 
bulk  of  one  grain  of  hydrogen,!  and  this  green  block  repre¬ 
sents  an  equal  bulk  of  chlorine  ;  that  is  a  quantity  of  chlorine 
which  weighs  36  grains,  so  that  the  two  elements  unite  in 
proportion  of  atom  to  atom,  bulk  to  bulk,  1  grain  to  36 
grains.  Muriatic  acid  ordinarily  exists  as  a  gas.  We  have 
here  a  tube  full  of  it.  If  I  allow  water  to  gain  access  to  the 
gas,  so  extreme  is  the  affinity  of  the  one  for  the  other  that 
the  water  will  gradually  rise  in  the  tube  and  absorb  all  the 
gas.  There,  it  has  risen  nearly  to  the  top  already,  and  the 
solution  thus  formed  is  ordinarily  known  as  liquid  muriatic 
acid,  which  is  a  solution  of  muriatic  acid  gas  in  water.  Now, 
in  this  limb  of  the  U  tube  is  a  certain  quantity  of  muriatic 
acid  gas,  and  if  I  act  upon  it  by  some  readily  oxidisable 
metal  heated  to  redness,  the  metal  takes  away  the  chlorine 
and  leaves  the  hydrogen.  We  shall  make  this  iron  wire 
red-hot  by  means  of  the  galvanic  current,  and  then  you  will 
observe  the  change  that  takes  place.  There :  now  I  am 
going  to  pour  mercury  into  this  limb  to  bring  it  to  the 
original  position  of  the  experiment,  that  is  to  say,  that  the 
mercury  in  the  two  limbs  shall  be  at  the  same  level.  Now, 
the  mercury  originally  was  down  to  here.  We  had  that 
quantity  of  gas;  you  observe  the  quantity  of  gas  has  diminished 
to  this  point.  I  fear  it  may  not  be  very  visible  at  a  distance. 
On  cooling  this  residual  gas,  the  decrease  will  be  still  more 
marked,  and  in  the  course  of  a  short  time,  as  soon  as  this  space 
gets  thoroughly  cool,  you  will  find  that  one  half  of  the  original 
bulk  of  the  gas  has  disappeared  —  that  one  half  being  chlo¬ 
rine,  the  remaining  half  being  hydrogen.  This  is  a  very 
important  point  to  bear  in  mind.  Chlorhydric  gas  has  this 
characteristic  property— it  is  capable  of  yielding  up  one  half  of 
its  volume  of  hydrogen  ;  two  volumes  of  chlorhydric  acid 
yield  one  volume  of  hydrogen,  and  this  property  pertains  to 
fluorhydric  acid,  bromhydric  acid,  and  to  iodhydric  acid.  Two 
volumes  of  any  of  these  gases  are  capable  of  yielding  one 
volume  of  hydrogen,  and  this  property  pertains  to  no  other 
body  with  which  chemists  are  acquainted,  and  is  therefore 
a  strong  reason  for  associating  the  four  bodies  one  with  the 
other. 

HF  Fluorhydric  acid. 

HC1  Chlorhydric  acid. 

HBr  Bromhydric  acid. 

HI  Iodhydric  acid. 

Now,  if  we  take  chlorhydric  acid  and  oxidise  it,  one  of  two 
things  may  happen.  We  may  oxidise  the  hydrogen  iuto 
water  and  leave  the  chlorine,  or,  if  we  use  sufficient  oxygen, 
we  may,  by  operating  in  a  particular  manner,  oxidise  both 
elements  together — thus,  we  write  muriatic  acid  HCI,  and 
if  we  take  an  insufficient  quantity  of  oxygen,  that  is,  if  we 
take  only  one  atom  of  oxygen  to  two  of  muriatic  acid,  we 
get  the  reaction  C12H2  +  O  -  Cl2  +  H20  ;  that  is,  if  we  take 
an  insufficient  quantity  of  oxygen  we  get  the  hydrogen 
oxidated  into  water  and  the  chlorine  set  free  ;  but  if  we  take 
a  sufficient  quantity  of  oxygen  we  get  the  reaction  Cl II  +  O 
=  C1HO,  the  chlorine  and  hydrogen  being  oxidated  con¬ 
jointly  into  hypochlorous  acid.  Here  is  the  experiment  be¬ 
ing  performed :  we  have  in  this  U  tube  muriatic  acid  IICl, 
through  it  we  force  a  current  of  air,  the  air  takes  up  the 
vapour  of  the  acid  and  passes  with  it  through  this  retort,  con¬ 
taining  a  powerful  oxidising  agent,  namely,  permanganic  acid 
or,  what  comes  to  the  same  thing,  a  mixture  of  sulphuric  acid 
and  permanganate  of  potassium.  The  result  is  a  new  oxi¬ 
dised  product,  or  oxide  of  chlorhydric  acid,  known  by  the 
name  of  hypochlorous  acid  HCIO.  Now  this  body  has  not  been 
satisfactorily  isolated ;  it  is  known  only  by  its  solution  and 
by  its  salts  ;  but  its  composition  has  nevertheless  been  accu¬ 
rately  determined.  It  consists  of  one  atomic  volume  of 
hydrogen,  one  atomic  volume  of  chlorine,  and  one  atomic 
volume  of  oxygen,  1  grain  of  hydrogen,  36  grains  of  chlo¬ 
rine,  and  16  grains  of  oxygen.  Hypochlorous  acid  is  a  very 
interesting  body:  it  is  a  very 'powerful  bleaching  agent. 
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We  have  here  a  solution  of  it.  You  see  its  bleaching  action 
is  very  rapid  ;  in  the  course  of  a  few  minutes  the  pattern  of 
the  print  will  have  entirely  disappeared.  Hypochlorous  acid 
HCIO,  is  formed  from  chlorhydric  acid  HC1,  by  the  addi¬ 
tion  of  oxygen,  and  conversely  chlorhydric  acid  is  formed 
from  hypochlorous  acid,  by  the  abstraction  of  oxygen.  Hy¬ 
pochlorous  acid,  when  boiled,  undergoes  a  very  curious 
change:  it  becomes  chloric  acid,  HC103.  We  have  a  some¬ 
what  complex  decomposition,  from  which  this  new  body, 
chloric  acid  HC103,  results.  Now,  when  this  chloric  acid, 
which  we  have  here,  is  deoxidated  by  means  of  nitrous 
acid,  it  is  converted  into  chlorous  acid,  HC102,  and  when  ox¬ 
idated  at  the  positive  pole  of  a  voltaic  battery  it  becomes 
perchloric  acid,  HC104. 

HC1  Chlorhydric  acid. 

HCIO  Hypochlorous  acid. 

IIC102  Chlorous  acid. 

IICIO5  Chloric  acid, 
and  HCIO4  Perchloric  acid. 

Here,  then,  as  shown  in  the  table,  we  have  a  series  of  acids 
all  expressed  in  the  simplest  possible  formulae,  and  arranged 
in  a  series,  the  successive  members  of  which  differ  from  one 
another  in  composition  by  an  increment  of  one  atom  of 
oxygen.  They  are  all  convertible  into  one  another  by 
mutual  metamorphosis ;  and,  although  separated  widely  in 
every  chemical  treatise  that  has  been  hitherto  written,  con¬ 
stitute  a  natural  series  of  chemically  associated  bodies. 
Perchloric  acid,  the  last  member  of  the  series,  has  a  very 
curious  action  upon  organic  bodies,  which  I  am  able  to  show 
you.  I  have  here  some  perchloric  acid  and  aniline ;  and 
when  the  two  bodies  are  heated  together  for  a  little  time  they 
undergo  a  very  striking  decomposition.  The  action  will  be 
indicated  in  the  beginning  by  a  little  crackling,  then  by  the 
production  of  a  flame  in  the  interior  of  the  tube,  and  a  sudden 
explosion. 

We  must  now  pass  on  to  the  next  body  on  our  list, 
sulphydric  acid,  which  is  a  gas  like  chlorhydric  acid.  If  we 
act  upon  it  by  red-hot  iron  we  take  away  the  sulphur  and  leave 
the  hydrogen  ;  and  that  we  will  now  do.  We  will  make  the 
wire  red-hot  in  this  U  tube  containing  the  sulphydric  acid  ; 
but  mark  the  difference  ;  in  this  case  there  is  no  alteration  of 
bulk ;  there  is  an  alteration  of  bulk  depending  upon  the  in¬ 
crease  of  temperature  ;  but  as  soon  as  that  increase  of  tem¬ 
perature  has  subsided,  you  will  notice  no  alteration  whatever 
in  the  bulk  of  gas.  We  have  here  a  class  of  bodies,  two 
volumes  of  each  of  which  yield  only  one  volume  of  hydrogen, 
namely,  IIF,  HC1,  HBr,  and  HI,  as  we  have  already  ob¬ 
served.  We  have  here  another  class  of  bodies,  two  volumes 
of  each  of  which  yield  two  volumes  of  hydrogen  ; 

ILO  Water. 

H2S  Sulphydric  acid. 

PloSe  Selenhydric  acid. 

H2T  Tellurhydric  acid. 

A  given  volume  of  any  one  of  these  last  gases  or  vapours 
contains  exactly  twice  the  quantity  of  hydrogen  that  the 
same  volume  of  any  of  the  first  class  of  gases  contains  ;  and 
we  express  this  difference  in  their  symbolic  formula  which 
we  write  with  two  atoms  of  hydrogen.  I  might  illustrate  to 
you  the  propriety  of  assigning  this  bihydric  formula  to 
water,  by  means  of  the  well  known  experiment  of  the 
electrolytic  decomposition  of  water,  in  which  two  volumes 
of  hydrogen  gas  are  produced  for  every  one  volume  of 
oxygen  ;  but  you  have  seen  it  so  often,  and  my  time  is  ex¬ 
piring  so  quickly,  that  I  think  I  had  better  go  on  telling  my 
story.  Let  me  now  direct  your  attention  to  the  oxygen 
compounds  of  sulphydric  acid,  as  shown  in  the  table  : 

H2S  Sulphydric  acid  C12S 
II2SO  wanting  Cl2SO 
H2S02  wanting  C12S02 
H2S03  Sulphurous  acid 
H2S04  Sulphuric  acid 

In  this  series  we  have  two  gaps,  which,  however,  we  can  fill 
up  by  the  chlorine  representatives  of  the  missing  bodies 


CloSO,  and  C12S02  respectively,  wdiich  are  obtainable  from 
C1.2S  by  successive  oxidation.  The  first  product  actually 
afforded  by  the  oxidation  of  sulphydric  acid  is  sulphurous 
acid.  Thus,  if  we  burn  sulphuretted  hydrogen  in  air  or 
oxygen  we  obtain  sulphurous  acid.  You  observe  the  gas 
burns  in  this  globe  of  oxygen  with  great  brilliancy,  and  we 
have  in  the  globe  the  product  of  its  oxidation  or  combustion, 
namely,  sulphurous  acid,  the  presence  of  which  is  manifested 
to  you  by  the  deep  blue  colour  produced  on  the  addition  of 
a  solution  of  starch  and  iodic  acid.  Hence,  if  we  add  oxy¬ 
gen  to  sulphydric  acid  H2S,  we  get  sulphurous  acid,  H2S03, 
and  conversely,  if  we  take  away  oxygen  from  sulphurous 
acid,  by  means  of  nascent  hydrogen,  for  instance,  we  reob¬ 
tain  sulphydric  acid.  By  a  further  oxidation  the  sulphurous 
acid  H0SO3  becomes  sulphuric  acid  H2S04.  Mere  exposure 
to  air  is  sufficient  to  effect  the  change,  or  we  may  use  more 
powerful  oxygenants.  I  can  show  you  this  conversion  in  a 
very  simple  manner.  We  have  here  a  solution  of  sulphurous 
acid,  and  if  we  add  to  it  a  little  chloride  of  barium  we  get  no 
precipitate,  because  the  sulphite  of  barium  is  moderately 
soluble  in  water.  But  if  we  now  add  some  chlorine  water 
we  oxidate  the  sulphurous  acid  into  sulphuric  acid,  and  at 
once  get  a  precipitate  of  sulphate  of  barium.  Conversely, 
by  deoxidising  sulphuric  acid  we  get  sulphurous  acid,  as  in 
the  ordinary  process  for  preparing  sulphurous  acid.  Inclu¬ 
ding  our  chlorine  representatives  of  the  two  missing  bodies, 
we  have  here  a  second  series  of  acids,  associated  with  one 
another  by  a  common  increment  of  composition  and  by 
mutual  metamorphosis.  Sulphuric  acid  H2S04  is  the  repre¬ 
sentative  on  the  sulphur  series  of  perchloric  acid  HC104 
on  the  chlorine  series.  Each  contains  one  atom  of  the 
radicle  which  gives  the  special  character  to  the  acid,  in  the 
one  case  chlorine,  in  the  other  sulphur.  Each  contains  also 
four  atoms  or  volumes  of  oxygen  ;  but  whereas  perchloric 
acid  contains  only  one  atom  or  volume  of  hydrogen,  sul¬ 
phuric  acid  contains  two  atoms  or  two  volumes.  And  this 
difference  in  composition  leads  to  a  marked  difference  in  the 
properties  of  the  two  acids.  Perchloric  acid  HC104  has 
only  one  atom  of  hydrogen  that  can  be  replaced.  Hence  we 
have  only  one  salt,  such,  for  instance,  as  perchlorate  of 
potassium,  KC104,  and  only  one  ether,  such,  for  instance,  as 
perchloric  ether  EtC104.  But  sulphuric  acid  has  two 
hydrogen  atoms  that  can  be  replaced.  Hence  we  have  acid 
salts,  neutral  salts,  double  salts,  acid  ethers,  neutral  ethers, 
double  ethers,  and  saline  ethers,  as  shewn  in  the  table. 

II2S04  Sulphuric  acid. 

KH  S04  Acid  sulphate  of  potassium. 

K2S04  Neutral  sulphate  of  potassium. 

KNiS04  Potassio-sulphate  of  nickel. 

EtHS04  Ethylo-sulphuric  acid. 

Et2S04  Neutral  sulphate  of  ethyl. 

EtMeS04  Ethylo-sulphate  of  methyl. 

EtKS04  Ethylo-sulphate  of  potassium. 

Now  this  property  of  forming  acid  and  double  salts,  and 
acid  and  double  ethers,  &c.  indicates  a  fundamental  differ¬ 
ence!  in  character  between  sulphuric  and  perchloric  acids,  a 
difference  that  is  satisfactorily  represented  by  the  difference 
in  their  formulse  as  here  written  down,  HC104,  and  H2S04, 
a  difference,  however,  which  is  not  indicated  in  any  English 
treatise  on  chemistry.  The  same  bibasic  character  is  mani¬ 
fested  as  decidedly  by  the  sulphurous  and  sulphydric  acids. 

Now  we  will  proceed  with  another  gas,  namely,  phos- 
phamine,  which  is  a  body  also  containing  hydrogen,  and  if 
we  make  an  iron  wire  red-hot  in  this  gas  we  take  away  the 
phosphorus  and  leave  the  hydrogen.  In  this  case  the  two 
volumes  of  phosphamine  will  give  three  volumes  of  hy¬ 
drogen,  or  the  quantity  of  gas  will  actually  increase.  The 
iron  wire  has  taken  up  the  phosphorus  and  the  gas  has 
expanded.  We  will  bring  the  mercury  to  the  same  level  in 
the  two  limbs  of  the  tube  and  then  you  will  perceive  the 
actual  expansion.  In  this  case  the  two  volumes  of  gas  have 
increased  to  three.  Two  volumes  of  chlorhydric  gas  yield 
one  volume  of  hydrogen ;  two  volumes  of  sulphydric  gas 
yield  two  volumes  of  hydrogen ;  and  two  volumes  of  phos- 
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phamine  yield  three  volumes  of  hydrogen,  and  this  is  a 
most  important  distinction  between  the  three  classes  of 
hydrides  to  which  these  three  gases  respectively  belong. 

Two  volumes  of  each  of  the  twelve  gases  shown  in  the 
table  yield  as  many  volumes  of  hydrogen  as  are  indicated 
in  their  respective  formulae. 

HF  Fluorhvdric.  II20  Water.  H3N  Ammonia. 

HC1  Chlorhydric.  H2S  Sulphydric.  H3P  Pliosphamine. 

HBr  Bromhydric.  H2Se  Selenliydric.  H3As  Arsenamine. 

HI  Iodhydric.  H2T  Tellurhydric.  H3Sb  Stibamine. 

I  may  illustrate  to  you  the  constitution  of  this  third  class 
of  hydrides  by  means  of  ammonia,  which  stands  first  on  the 
list.  I  can  show  you  the  decomposition  of  ammonia  in  a 
different  manner,  by  means  of  an  instrument  for  which  I 
am  indebted  to  the  kindness  of  Dr.  Hofmann.  I  have 
in  this  U  tube  a  quantity  of  ammoniacal  gas,  through 
which  we  are  going  to  pass  a  succession  of  electric 
sparks.  You  will  notice  the  small  sparks  taking  place  at 
the  upper  part  of  the  tube.  Now  that  small  spark  is  de¬ 
composing  the  ammoniacal  gas,  and  you  see  the  bulk  of 
gas  is  sensibly  increasing.  While  the  experiment  is  going 
on,  we  will  proceed  with  our  series  of  oxides  of  phosphamine. 

H3P  Phosphamine  C13P  Et3P. 

H3PO  wanting  Cl3PO  Et3PO. 

H3P02  Hypophosphorous  acid. 

H3P03  Phosphorous  acid. 

H5PO4  Phosphoric  acid. 

At  starting  we  meet  with  a  gap.  In  the  first  series  there 
are  no  gaps,  in  the  second  series  there  are  two  gaps,  and  in 
the  last  series  there  is  one  gap,  but  in  this  case  we  have  the 
chlorine  representative  of  the  missing  body,  and  Mr.  Brodie 
has  ascertained  that  by  directly  oxidating  this  body,  Cl3  P, 
he  gets  that  body  C13P0.  Or  I  may  draw  your  attention  to 
another  representative  of  this  missing  compound,  namely, 
the  oxide  of  triethyl-phosphine.  The  liquid  I  have  in  my 
hand,  which  was  discovered  by  Dr.  Hofmann,  through  whose 
kindness  I  am  enabled  to  show  it  you,  is  triethyl-phosphine, 
Et3P,  or  phosphamine  in  which  the  three  atoms  of  hydrogen 
are  replaced  by  ethyl ;  and  when  this  body  is  acted  upon  by 
oxygen  it  becomes  converted  into  the  ethyl  representative  of 
our  missing  body.  I  will  here  show  you  the  experiment.  I 
am  about  to  fill  this  tube  with  oxygen  ;  now  into  this  tube  of 
oxygen  we  are  going  to  put  a  little  triethyl-phosphine.  On 
warming  the  two  bodies  a  combination  will  take  place,  and 
we  shall  have  produced  the  compound  Et3P0,  that  is  the 
ethyl  representative  of  our  missing  phosphorous  body  [ex¬ 
plosion].  That  noise  was  consequent  upon  the  union  of  the 
oxygen  in  the  tube  with  this  ethyl  representative  of  phos- 
phuretted  hy  drogen  or  phosphamine. 

Now  I  think  our  decomposition  of  ammonia  by  the 
Ruhmkorff  spark  has  gone  on  to  a  sufficient  extent. 
We  will  just  reduce  the  mercury  in  the  two  limbs  to 
the  same  level  by  letting  out  some  of  the  mercury 
in  this  limb,  and  I  think  you  will  be  able  to  see  the 
expansion  which  the  ammoniacal  gas  has  undergone.  You 
see  the  two  volumes  contained  in  the  tube  have  become  very 
nearly  four  volumes,  and  would  have  become  quite  four  volumes 
if  we  had  allowed  the  action  to  have  gone  on  a  little  longer. 
All  our  compound  gases  occupy  two  volumes.  Hence  when 
we  abstract  the  phosphorus  from  two  volumes  of  phospha¬ 
mine  H3P,  we  get  three  volumes  of  hydrogen  left.  When 
we  decompose  two  volumes  of  ammonia  H;JN  by  the  electric 
spark,  we  convert  them  into  three  volumes  of  hydrogen  and 
one  volume  of  nitrogen,  making  altogether  four  volumes. 

We  now  come  to  the  first  actual  oxide  of  phosphamine, 
namely,  hypophosphorous  acid.  This  acid  is  not  familiarly 
known  to  chemists,  and  its  modes  of  formation  have  not  been 
much  studied.  I  do  not  know  that  it  has  ever  been  obtained 
by  oxidating  phosphamine,  but  I  know  the  reverse  instance, 
that  you  do  get  phosphamine  by  deoxidating  hypophospho¬ 
rous  acid.  I  cannot  say  whether  this  body  H3P02,  has 
been  obtained  from  that  H3P,  by  adding  oxygen  to  it,  but 
I  know  that  this  body  H3P,  is  obtained  from  that  HsPOa,  by 


taking  oxygen  from  it.  When  we  act  upon  hypophospho¬ 
rous  acid,  with  nascent  hydrogen,  or  when  we  heat  the  acid 
or  any  one  of  its  salts  we  get  phosphuretted  hydrogen  pro¬ 
duced.  We  have  here  some  of  the  hypophosphite  of  lime 
which  is  a  salt  a  good  deal  used  in  medicine  ;  when  we  heat 
this  substance,  it  gives  off  phosphuretted  hydrogen,  which 
takes  fire,  as  you  perceive,  and  this  is  the  only  mineral  salt 
I  think  I  may  say  which  is  inflammable.  It  is  a  saline 
substance,  looking  like  common  salt,  and  the  moment  you 
heat  it,  it  gives  off  phosphuretted  hydrogen,  and  hence  the 
mass  burns  very  much  in  the  same  manner  that  phosphorus 
does.  This  brings  me  to  the  end  of  my  hour,  but  not  to 
anything  like  the  end  of  what  I  intended  to  say,  and  you 
will  perhaps  kindly  afford  me  a  few  minutes  more  to  bring 
my  subject  to  a  conclusion.  We  have  just  said  that  hy¬ 
pophosphorous  acid,  by  deoxidation,  forms  phosphuretted 
hydrogen ;  now  by  oxidation,  it  forms  successively  phospho¬ 
rous  and  phosphoric  acids,  the  two  next  bodies  on  our  list. 
Phosphorous  acid  H3P03  may  be  produced  by  the  direct 
oxidation  of  phosphuretted  hydrogen.  Thus  a  mixture  of 
phosphuretted  hydrogen  and  oxygen,  standing  over  water, 
is  gradually  absorbed  with  formation  of  phosphorous  acid. 
Conversely,  when  phosphorous  acid  is  acted  upon  by  nas¬ 
cent  hydrogen,  its  oxygen  is  abstracted,  and  it  is  reconverted 
into  phosphuretted  hydrogen.  Phosphoric  acid  II3P04  is 
producible  by  the  oxidation  of  phosphuretted  hydrogen,  of 
hypo-phosphorous  acid,  and  of  phosphorous  acid.  It  is  a 
very  stable  substance,  but  nevertheless  we  are  capable  of 
taking  away  its  oxygen  and  thereby  liberating  phosphu¬ 
retted  hydrogen,  as  is  the  case,  for  instance,  when  we  act 
upon  it  by  metallic  sodium.  Here  again  then  we  have  a 
series  of  naturally  associated  and  mutually  convertible 
bodies,  represented  by  the  simplest  possible  formulae, 
by  formulae  which  do  not  express  any  speculative 
view  whatever,  but  merely  indicate  the  indisput¬ 
able  fact  that  these  bodies,  or  their  representatives, 
differ  from  one  another  in  composition,  by  the  suc¬ 
cessive  increments  of  one,  two,  three,  and  four  oxygen 
atoms.  Phosphoric  acid,  H3P04,  is  the  representative  on 
the  phosphorus  series,  of  sulphuric  acid  II2S04,  on  the 
sulphur  series,  and  of  perchloric  acid  HC104,  on  the  chlorine 
series ;  but  whereas  perchloric  acid  contains  only  one  atom 
of  hydrogen  and  can  form  only  one  class  of  salts  and  ethers  ; 
whereas  sulphuric  acid  contains  two  atoms  of  hydrogen  and 
can  form  only  two  classes  of  salts  and  ethers  ;  phosphoric 
acid  contains  three  atoms  of  hydrogen,  and  can  form  three 
classes  of  salts  and  ethers.  One-third,  two-thirds,  or  three- 
thirds  of  its  hydrogen  may  be  displaced  by  a  metal  or  basic 
radicle,  or  the  hydrogen  may  be  partly  or  wholly  displaced 
by  two  or  three  different  metals,  or  by  two  or  three  different 
radicles,  or  by  a  mixture  of  metals  and  radicles,  thus  : 
EtKCuP04,  or  H.NII4NaP04,  &c. 

We  must  now  pass  on  to  another  primary  hydride,  namely, 
that  of  silicon,  the  siliciuretted  hydrogen  of  Wohler.  The 
composition  of  this  body  has  not  been  ascertained.  It  has 
been  ascertained,  however,  that  the  substance  from  which 
it  is  obtained  by  the  action  of  chlorhydric  acid,  is  a  silicide 
of  magnesium,  represented  by  the  formula  Mg4Si,  whence 
we  infer  the  formula  of  siliciuretted  hydrogen  to  be  H4Si, 
analogous  to  that  of  marsh  gas  H4C,  a  conclusion  strongly 
confirmed  by  the  composition  of  chloride  of  silicon,  which  has 
been  demonstrated  to  be  Cl4Si,  that  is,  a  chloro-representative 
of  siliciuretted  hydrogen.  Each  of  our  other  primary  hydrides 
has  yielded  us  a  remarkably  stable  acid,  formed  by  the 
addition  of  four  atoms  of  oxygen  to  the  hydride ;  and  our 
hydride  of  silicon  ought  to  behave  in  the  same  manner, 
thus : 


Chloi'hydric  acid  II  Cl 
Sulphydric  acid  II2S 

Phosphamine  H5P 

Hydride  of  Silicon  Il4Si 


IIC104  Perchloric  acid. 
H2S04  Sulphuric  acid. 
H3P04  Phosphoric  acid. 
H4Si04  Silicic  acid. 


Now  whether  or  not  II4Si04  is  the  correct  formula  for 
silicic  acid,  it  is  quite  certain  that  the  great  majority  of 
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simple  and  well-defined  silicates  may  be  referred  to  that 
type,  as  illustrated  in  the  table. 


Et4Si04 

Li4Si04 

Na2H2Si04 

Ca4Si04 

Mg4Si04 

Ca2Mg2Si04 

Zn4Si04 


Orthosilicates. 


Silicic  ether. 
Silicate'of  lithium. 
Silicate  of  sodium. 
Silicate  of  calcium. 
Olivine,  Chrysolite. 
Batrachite. 

Zinc  glance. 


Gl4Si04 

Ce4Si04 

Fe4Si04 

Fe2Mn.,Si04 

Cu2h;sio4 

Al2CaSi04 

Al3MnSi04 


Phenakite. 

Cerite. 

Fayelite. 

Ivnebelite. 

Dioptase. 

Anorthite. 

Karpholite, 


This  next  table  illustrates  to  you  the  general  relations  of  the 
perchloric  salts  and  ethers,  to  their  sulphuric,  phosphoric, 
and  silicic  analogues.  The  existence  of  the  silicated 
compounds  corresponding  to  the  formulae  in  italics,  has 
not  yet  been  established. 


II  Cl 
h2s 

HjP 

II4Si 


Acids,  Salts,  and  Ethers. 


H  C104 

f  Na  C104 

1  Et  C104 

h2s  o4 

r  Na2S  04 

1  Et2  S  04 

Na  H  S  04 
Et  H  S  04 

h3p  o4 

1  Na3P  04 
*  Et3  P  04 

Na2H  P  04 
Er2  H  P  04 

NaH,P  04 
Et  H2P  04 

H4Si04 

\  Na4Si  04 

Na3H  Si  04 

Na2H2Si04 

NaH3Si04 

[  Et4  Si  04 

Et3  II  Si  04 

El,  H2Si  O4 

Et  Si  0\ 

Considering  the  relations  of  ammonia  and  phosphuretted 
hydrogen,  H3N  and  H3P  respectively,  and  the  relations  of 
marsh  gas,  and  siliciuretted  hydrogen,  H4C  and  H4Si 
respectively,  we  should  expect  to  have  nitrates  and  carbonates 
having  the  general  formulae  M3N04,  and  M4C04  respect¬ 
ively,  corresponding  to  ordinary  phosphates  and  silicates 
having  the  general  formulae  M3P04  and  M4Si  04  respect¬ 
ively.  It  is  observable,  however,  that  in  addition  to  our 
ordinary  phosphates  and  silicates,  we  have  other  phosphates 
and  silicates,  known  respectively  as  metaphosphates  and 
metasilicates,  which  differ  from  the  ordinary  salts  and  the 
loss  of  an  atom  of  base,  and  that  it  is  these  metasalts  to 
which  our  ordinary  nitrates  and  carbonates  correspond, 
thus : — 

Phosphate  M5P04— M20  =  MP03  Metaphosphate. 

P  MN03  Nitrate. 

Silicate  M4Si04—M20  =  M2Sid3  Metasilicate 

M2C05  Carbonate. 


We  are  acquainted,  however,  with  a  considerable  number 
of  carbonates  and  nitrates,  which  we  may  call  orthocarbonates 
and  orthonitrates  respectively,  that  do  correspond  in  their 
formulae  with  our  ordinary  silicates  and  phosphates,  as 
shown  in  the  table. 

Orthocarbonates. 


Ca4C04  Dicarbonate  of  calcium 
Zn4C04  Dicarbonate  of  zinc 
Mg3HC04  Dicarbonate  of  magnesium 
Pb4C04  Dicarbonate  of  lead 
Pb3HC04  White  lead 
Cu4C04  Mysorine 
Cu3HC04  Azurite 
Bi"'HC04  Dicarbonate  of  bismuth 


Orthonitrates. 

Pb2HNOa  fl  d 
Pb3  N04  j  01  leacl 
IIg3  N04)  f 
Hg2HNO.J  or  mercmy 
13i'"N04  of  bismuth 


The  succeeding  tables  present  you  with  lists  of  the  prin¬ 
cipal  ter-oxy  and  tetra-oxy  mineral  acids. 


Ter.  Ox.  Acids.  Tetra  Ox.  Acid. 


Chloric 

H  C103 

Perchloric  . 

PI  Cl  o4 

Bromic  . 

H  Br03 

Periodic 

H  I  04 

Iodic  . 

H  I  O3 

Permanganic 

H  Mn204 

Nitric  . 

H  N  03 

Sulphuric  . 

h2  s  o4 

Metahosphoric  . 

.  H  P  03 

Selenic 

H2  Se  04 

Sulphurous  .  . 

.  H.j  S  03 

Telluric 

.  h2  t  o4 

Selenious  .  . 

.  H2  Se03 

Oxalic  . 

h2  c2  o4 

Tellurous 

.  h2  t  o3 

Molybdic  . 

•  H2  Mo204 

Carbonic 

.  H2  c  03 

Vanadic  . 

•  pi2v2  o4 

Metasilicic  . 

.  H2  Si03 

Tungstic  .  . 

.  PI2W2  o4 

Tei 


.  Ox.  Acids. 


Tetra  Ox.  Acid.' 


Titanic 
Stannic 
Vanadous  . 
Phosphorous 
Arsenious  . 
Antimonous 
Bismithous 
Boracic 
Aluminous  . 


H2  Ti  03 
H2  Sn  03 
Ht2  V*  03 
HP  o3 

H3  As  03 
H3S1)  03 
H3  Bi  03 
H3B  03 

h3  ai2o3 


Chromic  . 
Manganic  . 
Ferric  .  . 

Orthonitric  . 
Phosphoric 
Arsenic 

Antimonic  . 
Orthocarbouic  . 
Silicic  .  . 


H2  Cr2  04 
H2  Mn204 
H2;Fe2  04 
H3  N  o4 
h3  p  o4 

H3  As  04 
H3  Sb  “ 

h4  c 

H4  Si 


o4 

o4 

o4 


Hence  it  seems  we  may  take  as  our  general  type  for  an 
acid  the  formula  Hr  R^O*,  where  H#  represents  the  atoms 
of  hydrogen,  which,  save  in  carbon  compounds,  are  found  to 
vary  only  from  i  to  4 ;  where  R^  represents  the  acid  radicle, 
that  is  the  chlorine,  or  sulphur,  or  phosphorus,  or  carbon, 
&c.  which  gives  the  special  character  to  the  acid,  and 
which,  save  in  carbon  compounds,  is  usually  confined  to  1  or 
2  elementary  atoms ;  and  where  Oz  represents  the  atoms  of 
oxygen  which  generally  range  from  o  to  4,  but  occasionally 
extend  to  higher  numbers. 

I  did  intend  to  make  a  few  remarks  on  the  hydration  of 
salts,  but  time  will  not  allow  me.  I  will,  however,  direct 
your  attention  to  a  remarkable  experiment  which  I  am  able 
to  show  you  through  the  kindness  of  Mr.  Hadow  of  King’s 
College.  This  bright  red  sheet  of  paper  owes  its  colour  to  a 
deposit  upon  its  surface  of  the  hydrated  platino-cyanide  of 
magnesium.  Now  when  we  heat  this  paper  over  a  lamp,  the 
red  platino-cyanide  loses  water  and  becomes  pale  yellow,  or 
nearly  colourless,  as  you  perceive.  If  we  now  moisten  the 
portion  of  the  paper  bleached  by  the  heat,  we  restore  the 
red  colour,  but  if  we  moisten  the  unheated  portion  of  the 
paper  which  is  still  red,  we  cause  the  redness  to  dis¬ 
appear.  The  solution  of  platino-cyanide  of  magnesium 
is  colourless,  hence  the  bleaching  effected  by  water ; 
the  ordinary  hydrated  salt  is  red ;  and  the  less  hy¬ 
drated  salt  is  pale  yellow,  hence  the  bleaching  effected 
by  heat,  and  the  restoration  of  the  red  subsequently 
effected  by  moisture.  It  now  only  remains  for  me  to  say,  in 
conclusion,  that  if  chemists  will  be  content  to  associate 
bodies  without  any  speculative  views  of  •  their  constitu¬ 
tion,  by  means  of  unitary  formulae  arranged  in  series, 
they  will  gain  one  of  the  most  easy  methods  of  correla¬ 
ting  different  bodies,  a  method  which  is  true  because  it 
involves  nothing  but  the  fact  of  their  relation  of  composi¬ 
tion,  and  their  relation  of  properties,  exemplified  in  the  case 
of  the  acids  by  mutual  metamorphosis.  On  the  first  occasion 
on  which  I  had  the  honour  of  addressing  this  audience,  I 
caused  some  merriment  by  criticising  the  formulae  of  others. 
It  was  then  suggested  to  me  that  instead  of  criticising  bad 
formulae  I  should  introduce  better  ones.  Those  then  are 
my  seriated  substitution-formulae,  which  if  they  do  not  ex¬ 
press  the  whole  truth  at  any  rate  express  no  falsehood. 


SOCIETY  OF  ARTS,  Wednesday,  28  March  i860. 

Thomson  Hankey,  Esq.,  M.  P.  in  the  Chair. 

The  paper  read  at  this  meeting  of  the  Society  of  Arts,  by 
Mr.  Robert  Barclay,  was  devoted  to  the  consideration  of 
various  means  for  the  Prevention  of  Forgery  arising  from  the 
Alteration  and  Falsification  of  Cheques,  Notes,  Sfc.  The 
lecturer  first  pointed  out  the  liability  to  fade  to  which  ordi¬ 
nary  writing  ink  is  subject,  and  the  great  difficulty  of  obtain¬ 
ing  a  carbon-ink  of  the  necessary  consistence  and  which 
cannot  be  washed  from  the  surface  of  the  paper.  An  ink 
composed  of  sugar,  indigo,  and  dilute  sulphuric  acid  may 
give  very  permanent  characters,  but  a  hot  iron  must  be  passed 
over  the  writing  to  effect  the  carbonisation  of  the  sugar,  and 
the  acid  thus  concentrated  may  exhibit  its  destructive  powers 
in  an  unpleasant  manner  upon  the  substance  of  the  paper 
itself.  Mr.  Barclay  then  turned  to  the  question  of  the  frau¬ 
dulent  alteration  of  commercial  documents,  &c.  by  chemical 
means,  and  of  the  importance  of  preventing  this  with  the  aid 
of  the  same  science.  “  I  therefore  propose  to  consider,”  he 
said,  “  in  the  first  place,  the  various  expedients  which  have 
been  proposed  and  carried  out  into  practice  for  the  prevention 
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of  this  description  of  forgery,  several  instances  of  which  have 
occurred  (one  as  lately  as  the  spring  of  1859,  at  one  of  the 
branches  of  the  Bank  of  England),  in  which  both  the  cross¬ 
ing  was  obliterated  and  the  amount  altered.  This  is  a  danger 
already  in  a  measure  provided  against  by  the  public,  and  I 
shall  endeavour  to  show  that  the  expedients  hitherto  adopted 
with  this  view  are  imperfect,  and  that  a  complete  scientific 
defence  against  the  skilful  chemical  abstraction  of  writing  is 
required  and  provided  by  the  chemically  prepare:!  white 
writing  paper  which  I  am  desirous  to  introduce  to  the  notice 
of  your  Society  and  the  pnblic. 

“  In  the  second  place,  I  shall  show  that,  by  the  incorpora¬ 
tion  of  similar  chemical  substances  in  ordinary  writing  papers, 
we  may  so  remove  the  fading  tendency  of  common  writing 
ink  as  to  render  it'  permanent  to  a  great  age.  I  shall  also 
describe  a  method  of  rendering  printed  characters  unalterable 
by  any  process  whatever,  and  effectually  preventing  the  me¬ 
chanical  erasure  of  writing.  Before  describing  the  remedies 
which  have  been  proposed  by  others,  it  may  be  well  to 
exhibit  the  wide  [range  of  substances  which  more  or  less 
perfectly  obliterate  writing  ink,  under  the  three  following 
heads : — 


Bleaching  Agents. 

Acids  and  Acidulous  Salts. 

Alkalies. 

Chlorinated  carbonate  soda 
Solution  of  bromine 

Ditto  chloride  of  ditto 
Chloride  of  lime 

Bromide  of  lime 

Solution  of  chlorine 
Chromic  acid 

Oxygenated  water 

Binoxalate-potass 
Hydrochloric  acid 

Nitro  muriatic  acid 

Oxalic  acid 

Citric  and  tartaric  acid 
Sulphurous  and 

Sulphuric  acid 

Potash 

Soda 

“  I  have  often  remarked  that,  even  amongst  persons  pos¬ 
sessing  some  knowledge  of  chemistry,  an  impression  prevails 
that  acids  are  the  most  ready  and  powerful  dischargers  of 
ink.  The  fact,  however,  is,  that  bleaching  liquids  are  vastly 
more  effective,  and  their  action  is  more  elegant  and  perfect. 
Hence  has  resulted  the  erroneous  conclusion  that  the  obliter¬ 
ation  or  discharge  of  ink  is  a  hazardous  and  doubtful  process, 
and  that,  therefore,  any  special  means  of  prevention  are  not 
imperatively  demanded. 

“  We  have  here  a  list  of  18  substances  of  the  most  diverse 
chemical  properties,  and  it  will  be  seen  that  the  problem  to 
be  solved  is  one  of  considerable  difficulty,  because,  if  there  is 
a  single  reagent  on  the  list  which  will  discharge  and  bleach 
writing  ink,  a  method  possessing,  perhaps,  the  highest  excel¬ 
lence^  in  absolutely  preventing  the  discharge  of  ink  with  one 
class  of  substances,  is  totally  useless  if  attacked  with  another 
of  an  opposite  class.” 

Various  patents,  having  for  their  object  the  production  of  a 
paper  calculated  to  render  abortive  all  attempts  to  obliterate 
any  portion  of  the  writing  upon  its  surface,  were  then  cited. 
We  will  briefly  glance  over  the  list.  The  process  of  Gabriel 
Tigere,  patented  in  1817,  consisted  in  impregnating  the  paper 
with  prussiate  of  potassa  before  sizing  it,  which  latter  opera¬ 
tion  was  then  performed  as  usual.  In  1822,  William  Rob¬ 
son’s  method  of  preventing  frauds  upon  cheques,  bills  of  ex¬ 
change,  &c.  was  patented ;  here,  vegetable  colours,  those 
extracted  from  saffron  and  logwood  being  preferred,  were 
ruled  or  printed  upon  the  paper  in  such  a  way,  that  upon  the 
application  of  any  acid  these  colours  would  be  destroyed  as 
well  as  the  ink.  The  cheque  paper  now  in  use  may  be  said 
to  be  in  some  measure  based  upon  this  patent,  as  they  are 
nearly  always  tinted  with  various  organic  colouring  matters. 
W.  Stone’s  patent,  in  1851,  was  for  the  use  of  ferrocyanide 
of  potassium,  iodide  of  potassium,  and  starch,  which  sub¬ 
stances  were  applied  to  the  paper  during  the  sizing  process. 
Very  similar  to  that  of  Tigere  is  the  process  of  W.  Hera- 
path,  patented  in  1858,  who  however  employs,  in  addition, 
the  ferri-  and  sulpho-cyanides  of  potassium.  Robson’s  method 
is  decidedly  unsafe,  inasmuch  as  the  writing  may  be  readily 
discharged  at  any  part,  and  the  colour  or  engraved  work 
may  be  afterwards  retinted  wherever  necessary.  The  pro¬ 
cess  of  Tigere  is,  according  to  Mr.  Barclay,  based  upon 


sounder  principles,  as  upon  attempting  to  discharge  the 
writing  with  any  acid  or  acidulous  salts,  Prussian  blue  is 
instantly  formed,  and  the  writing  is  thus  made  still  more 
apparent.  The  ferrocyanide  constituting  the  sole  security 
of  this  paper,  may  however  be  quickly  dissolved  out  with 
water  first  made  slightly  alkaline.  This  paper  also  offers  no 
protection  n  gainst  bleaching  agents. 

For  a  description  of  his  own  process,  we  will  take  Mr. 
Barclay’s  words  verbatim  : — 

“  The  constituent  of  my  patent  is  the  incorporation  of  an 
insoluble  ferrocyanide  and  an  insoluble  salt  of  manganese 
with  the  paper  pulp.  I  have  found  the  insoluble  white  fer¬ 
rocyanide  of  manganese,  in  a  state  of  purity,  the  most  suit¬ 
able  for  my  purpose.  A  special  process  is  adopted  for  pre¬ 
venting  waste  and  fixing  the  insoluble  powder  in  the  fibre  of 
the  paper,  and  the  discoloration  during  the  sizing  process  is 
prevented  by  the  use  of  a  mordant  of  the  acetate  of  alumina, 
which  perfectly  fixes  the  size  and  prevents  its  decomposi¬ 
tion  ;  the  paper  is  passed  through  the  drying  process  with 
rapidity,  and  in  this  way  the  practical  difficulties  in  the  in¬ 
corporation  of  a  ferrocyanide  are  completely  surrounded, 
and  I  obtain  a  pure  white  paper  which  effectually  obviates 
the  objection  to  the  use  of  tinted  papers,  and  renders  no 
change  whatever  in  the  appearance  of  paper  to  which  the 
patent  is  applied. 

“  This  is  a  most  important  practical  result,  as  any  pecu¬ 
liarity  of  appearance  involving  a  change  is  inconvenient, 
and  is  resisted  both  on  valid  practical  grounds,  and  also  on 
the  simple  principle  of  conservation,  still  I  wish  it  to  be 
clearly  understood  that,  under  my  patent,  any  description  or 
tint  of  paper  can  be  produced. 

“  The  chemical  principle  of  this  paper  is  perfectly  adapted 
to  obviate  the  dangers  arising  from  the  wide  range  of  ink 
discharging  chemical  substances. 

“By  the'application  of  acids  the  writing  ink  becomes  fixed 
more  firmly  in  the  paper,  and  is  converted  into  Prussian  blue. 
Mordanted  with  the  alumina  contained  in  the  size,  chlorine 
and  bromine  have  a  still  more  powerful  effect  in  causing  the 
writing  instantly  to  penetrate  to  the  back  of  the  paper,  and 
to  assume  greater  intensity  than  before,  and  the  stains  of  the 
peroxide  of  manganese  also  appear.  Chloride  of  lime  and 
chlorinated  soda,  and  bromine  of  lime,  produce  the  intense 
brown  dye  of  the  peroxide  of  manganese,  as  calico  printers 
term  it,  manganese  brown  ;  if  this  is  dissolved  out  it  will  be 
found  the  writing  will  reappear,  being  not  destroyed  but 
merely  obscured. 

“  Alkalis  and  their  carbonates,  and  oxygenate  water,  have 
a  similar  effect  in  producing  manganese  brown.  Chronic 
acid  causes  the  deposition  of  the  green  oxide  of  chronium 
in  addition  to  the  manganese  brown. 

“  Every  chemical  substance  which  discharges  the  colour  of 
Prussian  blue  produces  manganese  brown,  and  vice  versa. 
The  chemist,  therefore,  is  involved  in  an  alternation  of 
effects  whichever  class  of  chemicals  is  applied,  and  in  the 
present  state  of  our  knowledge  it  is  a  net  from  whose  meshes 
the  utmost  skill  will  not  extricate  him.  As  long  as  the  in¬ 
soluble  material  remains  in  the  paper  the  writing  cannot  be 
destroyed.  By  dissolving  out,  and  destroying  the  protective 
material  from  the  substance  of  the  paper,  which  in  itself  is  a 
most  hazardous  operation,  we  may  discharge  a  portion  of  the 
ink,  but  this  involves  still  greater  difficulties,  since,  when 
done,  it  is  found  to  be  totally  inapplicable,  as  the  stain, 
alternating  according  to  the  chemicals  used,  drives  the 
operator  to  the  edge  of  the  document,  and  every  portion  of 
it  is  destroyed.  Professor  Brande,  of  the  Mint ;  Dr.  Miller, 
of  King’s  College,  and  Mr.  R.  Warington,  of  Apothecaries’ 
Hall,  will  bear  me  out  in  saying  that  actual  experiment  will 
alone  enable  any  person  to  appreciate  the  vast  difficulties 
which  present  themselves  in  the  effort  to  discharge  a  portion 
of  the  writing.  These,  though  they  employed  time,  patience, 
and  the  resources  of  their  well-known  skill  and  ingenuity, 
they  failed  to  overcome. 

“  I  have  myself  most  fully  followed  up,  by  actual  experi¬ 
ment,  every  idea,  for  evading  the  security  of  the  paper, 
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which  has  been  suggested  to  me  by  scientific  friends,  and 
though  some  hundreds  of  experiments  have  been  made  with 
this  view,  I  have  not  yet  seen  a  single  successful  attempt  to 
discharge  a  portion  of  writing  placed  upon  this  paper,  with¬ 
out  the  production  of  stains  or  the  destruction  of  the  entire 
document. 

“  These  stains  entirely  prevent  the  possibility  of  restoring, 
by  artistic  skill,  the  appearance  of  a  cheque  or  other  docu¬ 
ment  printed  or  written  on  this  paper. 

“  I  produce  specimens  of  the  paper  containing  various 
amounts  of  the  protective  material.” 

Further  on  he  says : — • 

“  The  cheques  of  the  London  bankers  may  be  thus 
classified  : — 

“  1.  Tinted  cheques  which  are  of  imperfect  security,  and 
can  be  evaded  without  the  process  of  re-tinting. 

“  2.  Tinted  cheques  exhibiting  the  perfection  of  Robson’s 
principle,  but  which  are  evaded  by  bleaching  the  writing  and 
restoring  the  tinting. 

“3.  Cheques  on  Tigere’s  patent,  evaded  by  bleaching 
liquids,  and  slightly  re-tinted. 

“  4.  Cheques  on  plain  paper,  which  present  little  difficulty 
to  any  and  every  alteration  which  the  convenience  of  a  forger 
may  require. 

“  All  these  checks  are,  however,  open  to  a  variety  of 
manipulations,  and  I  would  call  attention  to  the  ease  with 
which  the  writing  may  be  bleached  in  the  lines  of  the  letters 
or  figures,  and  the  most  elaborate,  and  at  first  sight,  inimit¬ 
able  engraving  may  be  re-produced  by  joining  the  lines  of 
the  engraved  ground-work.  It  is  in  many  cases  necessary 
only  to  alter  a  very  few  letters  to  increase  the  amount  of  a 
cheque,  but  a  larger  portion  of  these  engraved  tablets  may 
be  reproduced  by  an  artist’s  hand  with  certainty,  it  is  merely 
a  question  of  a  little  more  time  and  labour. 

“  Vegetable  tinted  paper  may  be  re-tinted  by  a  person 
accustomed  to  water-colour  painting. 

“  I  consider  the  principle  of  obliging  the  forger  to  dis¬ 
charge  in  addition  to  the  ink  a  vegetable  colour,  imperfect 
and  founded  on  a  false  assumption,  viz.  that  a  colour  which 
is  bleached  cannot  be  re-tinted.  The  reply  to  those  who 
urge  the  difficulty  of  doing  it,  is  simply  that  there  is  no 
occasion  to  destroy  more  than  a  very  small  portion  of  the 
tinting,  and  that  this  is  not  a  question  for  a  chemist  but  for 
an  artist,  and  also  that  any  person  who  is  not  an  artist,  if  he 
will  take  the  pains,  may  prove  to  himself  that  it  is  not  a 
matter  requiring  much  skill. 

“  The  principle  of  my  paper  '  is  to  oblige  the  forger  per¬ 
manently  to  dye  a  white  paper,  by  an  attempt  to  bleach  the 
ink. 

“  The  difficulty  of  discharging  the  smallest  portion  of 
writing  upon  cheques  printed  on  my  peper,  is  precisely  as 
great  as  if  the  largest  portion  is  operated  upon.” 

We  omit  some  observations  upon  the  general  importance 
of  the  subject,  but  of  no  special  interest,  and  also  a  mass  of 
somewhat  irrelevant  matter  intended  to  evidence  the  great 
durability  of  Prussian  blue,  except  when  exposed  to  the 
action  of  alkalies,  or  to  that  of  moisture  and  sunlight  com¬ 
bined.  Our  author,  however,  seems  not  to  be  aware  that  this 
pigment  may,  by  careful  manipulation,  be  dissolved  in  oxalic 
acid.  We  learn  from  a  quotation  from  Stahl,  that  Prussian 
blue  was  accidentally  discovered  in  1704,  in  the  following 
manner :  — 

“  A  colour  maker,  of  the  name  of  Diesbach,  who  was 
making  a  cochineal  lake  called  Florentine  lake,  mixed  the  de¬ 
coction  of  cochineal  with  alum  and  a  little  sulphate  of  iron. 
The  colour  he  struck  with  an  alkali,  and  being  once  short  of 
it,  he  was  given  by  Dipple,  a  chemist,  in  whose  laboratory 
he  was  working,  salt  of  tartar,  with  which  this  chemist  had 
distilled  many  times  —  an  animal  oil.  The  lake,  which  by 
the  usual  alkali  would  have  been  thrown  down  a  red,  became 
first  purple,  then  blueish,  then  a  most  beautiful  blue  or 
gentian  colour. 

“  Diesbach  was  aware  of  the  way  in  which  the  salt  of 
tartar  had  been  previously  treated. 


“Dipple,  to  whom  he  communicated  the  intelligence  of 
this  strange  appearance,  knew  at  once  it  must  proceed  from 
the  peculiarity  of  this  salt  of  tartar  he  had  given  him,  and 
investigated  the  result,  and  he  was  soon  able  to  give  this 
quality  in  a  simple  manner  to  another  salt.  These  researches 
were  attended  with  happy  results,  and  from  this  time  forward 
the  discovery  of  Prussian  blue  was  established. 

“  This  blue  was  first  shown  in  the  Exhibition  of  the  Aca¬ 
demy  of  Berlin,  in  the  year  1710,  without  any  description 
of  the  proceeding  by  which  it  could  be  manufactured.  Many 
chemists  endeavoured  to  discover  the  secret. 

“  In  the  year  1724,  Mr.  Woodward,  F.R.S.,  published  the 
process  in  the  Philosophical  Transactions.” 

Mr.  Barclay  claimed  the  use,  not  only  of  the  ferrocyanide 
of  manganese,  but  also  the  combinations  of  zinc,  lead,  tin, 
and  copper,  with  the  radical  just  indicated.  Upon  the  con¬ 
clusion  of  the  paper,  an  animated  discussion  supervened,  of 
which  we  can  only  notice  the  more  prominent  points. 

Mr.  Hera  path  (of  Bristol)  thought  that  as  Mr.  Barclay 
had  closely  criticised  other  patents,  he  should  have  men¬ 
tioned  that  of  David  Stevenson,  1837,  No.  7313.  This 
patent  was  for  exactly  the  same  thing  as  Mr.  Barclay’s, 
viz.  the  use  of  ferrocyanide  of  manganese,  and  had  expired 
in  1851.  As  Stevenson’s  process  had  fallen  into  disuse,  it 
might  fairly  be  presumed  that  Mr.  Barclay’s,  which  was 
identical  with  it,  was  also  valueless. 

Mr.  H.  N.  Nissen  had  come  prepared  to  exhibit  to  the 
meeting  specimens  of  Mr.  Barclay’s  paper  from  which  the 
ink  had  been  completely  extracted  in  two  or  three  minutes, 
and  in  most  cases  without  leaving  any  stain. 

Mr.  Coe  differed  with  Mr.  Barclay  on  several  points,  con¬ 
sidering  that  he  had  considerably  overrated  the  dangers  to 
which  notes,  cheques,  See.  were  subject.  The  experience 
of  the  Bank  of  England  relative  to  altered  cheques  was  so 
small,  that  they  could  hardly  remember  a  case  in  which  a 
cheque  had  been  tampered  with  by  chemical  means,  and 
with  Glyn’s  and  the  London  and  Westminster  banks  it  was 
precisely  the  same.  The  Bank  of  England  employed  only  a 
plain  white  cheque,  which  appeared  to  give  all  needful  se¬ 
curity.  The  great  majority  of  frauds  were  effected  by  for¬ 
gery,  on  blank  cheques  improperly  obtained.  His  own  ex¬ 
periments  had  shown  that  the  writing  could  be  completely 
obliterated  from  Mr.  Barclay’s  paper. 

Mr.  Fox  pointed  out  that  in  the  specimens  shown  by  Mr. 
Nissen  the  writing  had  not  been  obliterated  without  making 
a  palpable  alteration  on  the  surface  of  the  paper. 

Dr.  Miller  could  corroborate  all  Mr.  Barclay’s  state¬ 
ment  :  he  had  never  succeeded  in  extracting  the  ink  so  com¬ 
pletely  as  in  those  specimens  exhibited  by  Mr.  Nissen. 

Mr.  Barclay  said  that  Mr.  Herapath  had  failed  to  establish 
the  identity  of  Stevenson’s  patent  and  his  own.  The  speci¬ 
mens  produced  by  Mr.  Nissen,  where  the  writing  had  been 
extracted,  would  be  immediately  detected  by  any  bank  clerk. 
The  writing  itself  wras  not  in  a  firm  hand,  and  the  ink  had 
never  penetrated  the  paper.  Various  proportions  of  protec¬ 
tive  material  could  be  introduced  into  the  paper,  and  Mr. 
Nissen’s  specimens  had  not  been  strongly  prepared. 

The  Chairman  in  proposing  that  the  thanks  of  the 
Meeting  be  awarded  to  Mr.  Barclay,  said  that  even  those 
who  objected  to  some  of  his  views  must  admit  that  a  frep 
discussion  like  the  present  must  tend  to  good.  At  the  con¬ 
clusion  of  his  remarks  the  vote  of  thanks  was  passed,  and 
the  Meeting  separated. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting,  20  March  i860. 

Wm.  Fairbairn,  Esq.,  F.R  S.  tyc.  President,  in  the  Chair. 

The  President  exhibited  two  large  pans  of  cast  iron,  pro¬ 
cured  by  Mr.  Worthington  from  China,  where  they  are  used 
for  boiling  rice.  The  metal,  which  was  at  the  strongest 
part  only  one-tenth  of  an  inch  in  thickness,  possessed  con- 
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siderable  malleability.  The  President  remarked  that  the  art 
of  making  such  large  castings  of  thin  metal  was  unknown 
in  England. 

Some  conversation  took  place  respecting  the  proposed 
Telegraph  to  connect  Great  Britain  with  America,  by  using 
Iceland,  Greenland,  and  Labrador  as  intermediate  stations. 

Mr.  F.  Gisborne,  the  original  projector  of  the  Atlantic 
Telegraph,  said  that  the  fears  which  had  been  expressed  that 
the  cable  would  be  destroyed  on  the  coast  of  Labrador  by 
grounded  icebergs,  were  not  warranted.  He  was  intimately 
acquainted  with  the  locality,  and  although  there  was  an  im¬ 
mense  number  of  icebergs  which  grounded  on  the  coast, 
some,  as  he  had  himself  observed,  in  seventy  fathoms  wdter, 
yet,  as  at  Newfoundland,  there  were  inlets  with  water  in  the 
middle  of  sufficient  depth  to  secure  the  cable  from  injury. 

A  paper  was  read  by  John  Graham,  Esq.  entitled  On 
the  History  of  Invention  as  applied  to  the  Dyeing  and  Printing 
of  Fabrics.  Part  II.  Mechanics. 

Professor  Roscoe  made  a  communication  to  the  Society 
concerning  the  alleged  practice  of  arsenic  eating  in  Styria. 
He  stated  that  his  object  was  to  settle  the  long  debated 
question  as  to  the  possibility  of  the  human  body  being  able 
to  accustom  itself  to  doses  of  arsenic,  as  it  is  known  to  be 
able  to  do  to  doses  of  opium,  alcohol,  and  other  substances 
taken  in  quantities,  which  under  ordinary  circumstances 
would  produce  fatal  effects.  The  statement  that  the  peasants 
of  Styria  are  in  the  habit  of  taking  doses  of  arsenic  which 
would  to  ordinary  persons  prove  fatal,  seems  to  originate  with 
Von  Tschudi.  Professor  Taylor  in  his  work  on  Poisons, 
places  discredit  on  Von  Tschudi’s  statements,  but  gives  no 
positive  proof  concerning  the  matter.  Dr.  Roscoe  had  ob¬ 
tained  much  information  on  the  subject  direct  from  Styria, 
through  his  friend  Professor  V on  Pebal  of  Lemberg,  and  the 
subject  wTas  now  mentioned  simply  to  call  the  attention  of 
the  members  of  the  society  to  the  question,  and,  if  possible, 
to  obtain  further  definite  information.  Dr.  Roscoe  did  not 
venture  to  express  any  opinion  on  the  subject  at  present;  he 
hoped  before  long  to  receive  conclusive  evidence  from  a  cir¬ 
cular  addressed  to  the  medical  men  of  Styria  ;  the  results  of 
the  inquiry  he  would  communicate  on  a  future  occasion. 
Mr.  John  Graham  remarked  that  much  information  on  the 
effects  of  small  and  continued  doses  of  arsenic  might  pro¬ 
bably  be  gained  in  Manchester,  where  arsenical  preparations 
were  used  in  so  many  different  manufactures.  Dr.  Roscoe 
stated  that  he  should  feel  much  obliged  if  the  members  could 
give  him  opportunity  of  examining  any  case  of  the  action  of 
arsenic  upon  the  human  body. 


Microscopical  Section. — March  19 th,  i860. 

A  communication  was  read  from  Mr.  John  Hepworth, 
of  Crofts  Bank,  accompanying  a  box  of  mounted  specimens 
of  various  kinds  of  cotton  and  other  fibrous  materials. 

Mr.  Hepworth  states  that  “  the  average  breadth  of  the 
cotton  cell  is  about  -^th  of  an  inch,  except  near  its  attach¬ 
ment,  where  it  gradually  tapers  to  about  y^th  of  an  inch. 

“  The  ultimate  fibre  of  which  the  cell  wall  is  composed  is 
longitudinal,  and  inclined  in  a  spiral  direction  round  the 
tube  ( ?  this  might  arise  from  position) ;  it  is  rarely  seen, 
and  never,  Mr.  Hepworth  thinks,  except  with  polarised  light 
and  good  definition.  The  cell  wall  in  most  specimens  ap¬ 
pears  homogeneous.” 

Mr.  Dancer  presented  a  bottle  of  water  from  his  marine 
aquarium,  containing  large  rotifers  and  other  marine  in¬ 
fusoria. 

Mr.  Brittain  exhibited  a  specimen  of  a  new  mode  of 
mounting  large  objects  in  Canada  Balsam. 

Mr.  Brothers  showed  the  circulation  in  an  acharis,  spawn 
of  snails,  infusoria,  &c. 

Mr.  Mosley  exhibited  some  living  marine  animalculse 
from  the  fosse  or  inundation  at  Gibraltar,  consisting  of 
gammarus  fluviatilis,  temora,  and  others,  collected  by  Mr. 
Frembly,  of  that  place. 
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Chemical  Society. — The  next  meeting  of  this  Society 
will  take  place  on  Thursday,  19th  April,  when  the  following 
papers  will  be  read : — Contributions  to  the  History  of  Cinnamic 
Acid ,  by  Mr.  D.  Howard ;  On  Crystallised  Potassium,  by  Mr. 
C.  E.  Long.  Our  report  of  the  last  meeting  of  this  So¬ 
ciety  is,  owing  to  the  length  to  which  Dr.  Andrewes’  paper 
On  Ozone  extends,  postponed  until  the  next  number  of  the 
Chemical  News. 


NOTICES  OP  PATENTS. 


For  the  Manufacture  of  a  Pulp  for  Paper-making  and  other 
purposes ,  from  the  leaves  or  fruit  of  the  citron,  orange,  or 
lemon  tree.  Frederick  Brown.  (Provisional  protection 
only.) 

The  patentee  takes  the  leaves  or  fruit  and  steeps  them  in 
boiling  water  for  half  an  hour.  The  mass  is  then  put  in  the 
engine  and  washed  with  hot  water ;  then  clean  lime  water 
is  added  and  the  washing  proceeded  with,  and  when  finished 
the  mass  is  pulped  with  weak  alkali  dissolved  in  hot  water. 
He  then  bleaches  with  chloride  of  lime. 

As  long  as  there  are  a  multitude  of  substances  from  which 
cheap  paper  can  be  made,  we  are  at  a  loss  to  see  the  advan¬ 
tage  of  using  even  the  leaves  of  the  trees  alluded  to.  As  for 
the  fruit,  we  can  only  say  that  to  turn  good  oranges,  lemons, 
or  citrons  into  middling  or  bad  paper  would  probably  lead  to 
the  punishment  such  a  vile  metamorphosis  would  deserve. 


Improvements  in  treating  Poppies  to  obtain  a  Product  resembling 
Opium  therefrom.  William  M‘ Andrew  and  Charles 
Wilson  Boyd.  (This  process  received  provisional  protec¬ 
tion  only.) 

The  patentees,  instead  of  making  incisions  in  the  poppy, 
gather  and  dry  the  plant  and  make  an  alcoholic  extract.  It 
is  this  extract  which  they  consider  to  resemble  opium.  How 
far  the  resemblance  goes  they  do  not  say,  and  it  is  plain  that 
for  any  substance  to  replace  a  drug  of  such  vast  importance 
as  opium,  its  chemical  composition  and  medicinal  properties 
would  have  to  undergo  the  most  searching  investigation. 


A  new  Moveable  Stopper  for  Gaseous  Liquids.  P.  A.  A. 

Trouttet  of  Dijon.  (Provisional  protection  only.) 

An  ingenious  contrivance,  capable  of  being  adapted  to  any 
bottle.  By  its  use  any  quanity  of  a  gas-impregnated  fluid 
can  be  obtained  without  wasting  the  remainder.  It  would 
require  an  engraving  to  enable  it  to  be  described  clearly. 


Improvements  in  Extracting  Oils  from  Coal  and  other  minerals. 

Fred.  Collier  Bakewell.  (American  communication.) 

The  literature  of  the  coal  oil  patents  is  a  formidable  subject 
to  “  get  up.”  There  are  endless  so-called  “  improvements,” 
“  discoveries,”  “  adaptations,”  &c.  There  is,  however,  a 
wearying  sameness  about  most  of  them.  The  present  patent 
is  not  wholly  free  from  this  censure,  for  it  consists  mainly  of 
rotating  the  retort  while  the  coals  are  distilling.  But,  inas¬ 
much  as  the  machinery  devised  for  the  purpose  appears  to 
be  simple  and  effective,  and  as  the  patentee  uses  a  low  tem¬ 
perature  at  the  same  time  that  he  rotates  his  retorts,  we  think 
it  probable  that  the  process  may  be  advantageous  in  regard 
to  the  quality  and  quantity  of  the  oils  yielded.  The  patentee 
insists  upon  the  temperature  not  exceeding  850°  F.  Now 
in  the  ordinary  retorts,  in  order  to  bring  the  coals  in  the 
centre  to  850°  it  is  absolutely  necessary  to  raise  the  sides  to 
a  very  much  higher  temperature  than  this,  consequently 
there  is  great  loss  owing  to  the  amount  of  gas  produced. 
But  by  rotating  the  retorts  it  will  be  possible  to  keep  the 
temperature  much  lower  than  would  be  practicable  in  any 
other  way,  because  every  part  of  the  charge  is  brought  in 
succession  against  the  sides.  The  economy  of  the  process  is 
the  question.  Will  the  increase  of  produce  pay  for  the  wear 
and  tear  and  interest  of  capital  on  the  machinery  ? 
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<  Chemical  News. 
\  April  14,  i860. 


CORRESPONDENCE. 


Chemical  Notices  from  Foreign  Sources. 

I.  MINERAL  CHEMISTRY. 

Colouring’  Matters  obtained  with  Protochloride 
of  fffin. — M.  Scheurer-Kestner  has  communicated  some  new 
facts  on  the  products  of  the  oxidation  of  protochloride  of  tin, 
and  the  solution  of  some  oxides  in  the  bichloride.  The 
bichloride  of  tin  is  prepared  by  oxidising,  by  means  of  nitric 
acid  or  chlorate  of  potash,  the  protochloride  added  to  an 
equivalent  of  hydrochloric  acid  :  but  the  product  obtained  is 
not  pure.  In  oxidising  the  protochloride  of  tin  by  means  of 
nitric  acid  without  the  addition  of  hydrochloric  acid,  the 
products  obtained  vary  according  to  the  concentration  of  the 
solutions.  With  very  concentrated  solutions  there  is  a 
simple  oxidation  ;  but  with  dilute  solutions  one  or  more  equi¬ 
valents  of  nitric  acid  are  fixed.  The  liquids  obtained  with  con¬ 
centrated  solutions  deposit  crystals  of  the  bichloride ;  the 
liquid  separated  from  the  crystals  contains  stannic  acid  in 
solution  in  the  bichloride.  The  protoxide  of  tin  is  easily 
dissolved  by  the  bichloride  forming  protochloride  and  stannic 
acid  which  remains  dissolved  in  the  excess  of  bichloride. 
By  adding  to  the  bichloride  an  excess  of  protoxide  the 
liquid  is  changed  to  a  moist  mass.  The  solution  filtered 
away  is  found  to  contain  only  the  protochloride ;  and  the 
paste  left  on  the  filter  is  composed  of  stannic  acid.  By  oxi¬ 
dising  the  protochloride  of  tin  with  chromic  acid  a  thick 
liquid  of  a  beautiful  emerald  green  colour  is  obtained.  With 
titanic  acid  M.  Jourdain  has  obtained  red  liquids.1 

II.  ORGANIC  CHEMISTRY. 

[flic  Green  Colouring*  Matter  of  Xeaves.  —  M. 

Fremy  has  also  studied  the  constitution  and  composition  of 
chorophyll,2  which  he  supposes  to  be  made  up  of  two  colour¬ 
ing  matters,  a  blue  and  yellow,  the  first  of  which  he  names 
phyllocyanine,  and  the  second  phylloxanthine.  M.  Fremy 
discovered  that  by  the  action  of  some  bases  the  green  matter 
of  leaves  is  changed  to  a  beautiful  yellow  substance,  which  is 
easily  dissolved  by  alcohol.  In  this  solution  hydrochloric  and 
some  other  acids  will  immediately  restore  the  primitive  green 
colour.  To  separate  the  blue  and  yellow  matters,  M.  Fremy 
proceeded  as  follows  : — He  first  placed  in  a  stoppered  bottle 
two  parts  of  ether  and  one  part  of  hydrochloric  acid,  diluted 
with  a  little  water,  and  then  shook  the  bottle  strongly  for 
some  time.  He  then  submitted  to  the  action  of  this  liquid 
the  body  produced  by  the  decolorisation  of  the  chlorophyll, 
shaking  them  together  for  some  seconds.  The  effect  was 
very  remarkable.  The  ether  dissolved  the  yellow  matter  of 
the  leaves,  and  became  of  a  beautiful  yellow  colour,  while 
the  hydrochloric  acid  reacted  upon  the  green  matter  which 
had  been  decolorised,  and  produced  a  magnificent  blue.  The 
two  colours  are  thus  isolated,  and,  being  retained  by  two  dif¬ 
ferent  liquids,  cannot  be  mixed  to  reproduce  the  green  ;  but 
if  the  liquids  are  separated,  and  the  colouring  matters  with¬ 
drawn  from  them,  solution  in  alcohol,  which  dissolves  both, 
gives  immediately  a  green  tint,  comparable  to  that  of  the 
original  chlorophyll.  M.  Fremy  entertains  some  reasonable 
doubts  whether  his  phyllocyanine  and  phylloxanthine  really 
exist  in  vegetables,  and  proposes  to  continue  and  extend  his 
investigations  on  the  subject.  The  whole  paper  is  very  in¬ 
teresting,  and  deserves  a  longer  notice  than  we  can  give  in 
this  correspondence. 

■%reg*et»I»le  Colouring*  Matters. — M.  Filhol  has  been 
engaged  in  the  examination  of  vegetable  colouring  matters, 
and  has  discovered  some  facts  which  he  now  publishes  as 
briefly  as  possible3,  intending  to  give  all  the  details  in  a 
longer  memoir.  There  exists  in  nearly  all  flowers,  says 
M.  Filhol,  a  substance  which  is  scarcely  coloured  when  in 
solution  in  acid  liquids,  but  which  becomes  of  a  beautiful 
yellow  colour  when  acted  on  by  alkalies.  This  substance 

1  Cosmos,  v.  xvi.  p.  292,. 

5  Comptes-Rendus,  1. 1.  p.  505. 

*  Ibid,  p.  S4J . 


has  the  following  properties.  It  is  solid  and  of  a  slight^ 
greenish-yellow  colour.  It  is  uncrystallisable,  soluble  in 
water,  alcohol  and  ether,  and  not  volatile.  When  moistened 
with  strong  hydrochloric  acid  it  takes  a  bright  yellow  tint 
which  immediately  disappears  when  the  mixture  is  diluted 
with  water,  leaving  an  almost  colourless  solution  to  which 
alkalies  communicate  a  yellow  colour.  The  matter  is 
found  in  the  green  parts  of  plants  as  well  as  the  flowers, 
and  is  no  doubt  the  yellow  dye  found  in  the  leaves  of 
various  plants.  M.  Filhol  adopts  the  name  given  to  it  by 
Hope,  and  calls  it  Xanthogene.  Mosses,  he  says,  do  not 
contain  it,  or  at  most,  only  a  trace.  It  is  also  absent  from 
some  flowers,  among  others  the  Pelargonium  Zonale ,  and 
inquinans  Papaver  rheas,  Camellias  and  Salvias.  These 
flowers  under  the  influence  of  alkalies  become  blue  or 
violet  without  the  least  mixture  of  green.  The  colouring 
matter  of  these  flowers  is  much  less  alterable  under  the  in¬ 
fluence  of  air  and  alkalies  than  that  of  most  other  flowers. 

Chemists  who  have  examined  yellow  flowers,  have  proved 
that  they  owe  their  colour  to  several  immediate  principles ; 
among  others,  xanthine  and  xantheine.  The  author  has  dis¬ 
covered  xanthine  in  fruits  as  well  as  flowers. 

III.  TECHNICAL  CHEMISTRY. 

Chroiae  Clreen. — M.  Casoria4  gives  the  following  pro¬ 
cess  as  the  best  and  cheapest  for  obtaining  chrome  green  of 
the  first  quality:— Mix  one  part  of  red  chromate  of  potash 
with  three  of  boracic  acid,  and  reduce  them  to  fine  powder. 
Fuse  the  powder  in  a  platinum  capsule  at  a  temperature  a 
little  below  redness,  and  keep  it  in  a  state  of  fusion  until  the 
capsule  appears  lined  with  a  beautiful  green.  Then  remove 
the  capsule  from  the  fire  and  immerse  it  in  a  quantity  of 
boiling  water,  stirring  up  the  mass  with  a  small  stick. 
Throw  on  a  filter  the  substance  which  is  precipitated  after 
the  first  washing,  and  continue  to  wash  until  the  water  runs 
away  colourless.  An  emerald  green  precipitate  of  the  greatest 
beauty  will  be  left,  which  may  be  dried  and  pulverised. 

4  Cosmos,  v.  xvi. 


MISCELLANEOUS. 


Bifew  sort  of  Own  Cotton. — Recently  prepared  gun  cotton 
soaked  for  a  quarter  of  an  hour  in  a  saturated  solution  of  chlorate 
of  potash,  and  then  pressed  and  carefully  dried  is  said  to  have 
as  strong  an  explosive  power  as  fulminating  silver. — American 
Journal  of  Pharmacy. ’ 

3Phe  Adulteration  of  JFood  Hill  has  passed  the  Lower 
House,  and  is  now  in  consideration  in  the  Lords.  We  must  defer 
some  remarks  on  the  subject  of  the  bill  until  our  next  number. 


ANSWERS  TO  CORRESPONDENTS. 


*%*  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

W.  G —  If  our  correspondent  will  repeat  his  queries  they  shall  be 
attended  to. 

E.  E.  W.  —  Hopkin  and  Williams,  manufacturing  chemists,  5  New 
Cavendish  Street. 

Jets.  Broum — Will  be  answered  in  a  future  number. 

J.  M.— Consult  a  surgeon.  We  cannot  under  any  circumstances  give 
advice. 

Jean  Oyston. — Ultramarine  blues  are  of  two  kinds,  one  in  which  the 
colouring  matter  is  cobalt,  and  the  other  the  artificial  ultramarine  which, 
according  to  Brunner,  is  prepared  by  repeatedly  igniting  a  mixture  of 
sulphuret  of  sodium  and  porcelain  clay  with  fresh  quantities  of  sulphur 
until  the  desired  tint  is  produced. 

Index. — We  will  look  for  the  information  this  correspondent  wants. 

Chemicus  is  referred  to  Dr.  Odling’s  Lecture  for  the  explanation  he 
seeks. 

G.  E.  V. — The  ignition  was  not  carried  sufficiently  far. 


***  All  Editorial  Communications  are  to  be  addressed  to  Mr.  Crookes, 
and  Advertisements  and  Business  communications  to  the  Publisher,  at 
the  Office,  iz  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.  C. 
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THE  ADULTERATION  OF  FOOD  BILL. 

In  a  recent  number  we  gave  an  analysis  of  the  bill 
introduced  into  the  House  of  Commons  by  Mr.  Schole- 
field  and  others  for  preventing  the  adulteration  of  articles 
of  food  or  drink.  In  the  course  of  its  passage  through 
the  House  some  amendments  have  been  introduced,  and 
its  action  has  been  extended  to  Scotland  and  Ireland  ; 
but  these  amendments  do  not  materially  alter  it.  The 
great  objection  to  the  bill  which  we  pointed  out  still 
exists,  that  is  to  say,  the  vendor  of  the  adulterated 
article  must  be  proved  to  have  a  knowledge  of  the  adul¬ 
teration  :  now  a  moment’s  thought  must  convince  any 
body  of  the  difficulty,  nay,  the  impossibility  even,  in 
some  cases  of  proving  a  guilty  knowledge  of  this  fact. 
Then,  again,  the  bill  permits  the  vendor  to  adulterate 
his  goods  to  any  extent  with  substances  not  injurious  to 
health,  provided  he  is  careful  not  to  warrant  them 
genuine:  thus  he  may  add  potato  starch  to  his  Ber¬ 
muda  arrowroot,  and  sell  it  at  the  price  of  genuine  Ber¬ 
muda  without  risk  of  prosecution  so  long  as  he  does  not 
insist  on  its  genuineness,  if  a  question  whether  it  be  so 
should  happen  to  be  put  to  him.  The  first  consequence 
of  the  bill  will  therefore  be  to  make  this  evasion  of  a 
positive  affirmation  of  the  purity  of  an  article  universal 
among  tradesmen.  It  seems  evident,  in  fact,  that 
adulterations  may  be  carried  on  within  certain  limits 
with  perfect  impunity  :  our  tea  may  still  contain  leaves 
which  have  previously  done  duty ;  our  pepper  may  con¬ 
tain  flour ;  our  milk,  water ;  our  beer,  salt  and  treacle  ; 
and  our  butter,  water,  lard,  and  flour.  All  these  and 
similar  adulterations,  be  it  remembered,  being  allowed 
provided  the  vendor  does  not  warrant  the  articles  he 
sells  as  being  pure.  Then  with  regard  to  other  adul¬ 
terations,  such  as  alum  in  bread,  and  sulphuric  acid  in 
gin  and  vinegar,  there  would  be  no  difficulty  in  finding 
chemists  who  would  conscientiously  declare  that  such 
admixtures  were  not  injurious  to  health,  so  that  magis¬ 
trates  would  be  placed  in  the  difficult  position  of  having 
to  decide  between  scientific  opinions  diametrically  opposed 
to  each  other,  and  whatever  decision  was  given  it  would 
in  all  probability  be  appealed  against. 

We  believe,  therefore,  that  the  bill  as  it  stands  will 
be  found  wholly  ineffectual  in  checking  the  practice  of 
adulteration.  We  can  hardly  conceive  the  possibility  of 
a  conviction  taking  place  under  it  if  the  prosecutor  is 
bound  to  prove  both  a  guilty  knowledge  of  the  adultera¬ 
tion  and  that  the  adulterating  matters  are  injurious  to 
health.  Nor  do  we  see  the  necessity  for  his  doing  so ; 
the  tradesman  who  sells  an  adulterated  article  should 
be  considered  as  a  cheat  and  punished  accordingly. 

It  is  possible  that  cases  might  arise  in  which  a  slight 


fine  would  be  adequate  to  the  offence  ;  but  cases  of  this 
kind  might  safely  be  left  to  the  discrimination  of  the 
justices;  and  most  certainly  we  would  not  admit  as  an 
extenuating  circumstance  that  the  adulteration  was  made 
by  the  wholesale  dealer*  The  provision  we  would  sug¬ 
gest  for  a  case  where  the  tradesman  had  been  the  victim 
of  the  wholesale  dealer  would  be  to  give  the  former  the 
power  of  recovering  the  fine  levied  upon  him  from  the 
real  offender  in  the  County  Court.  The  fear  of  exposure 
would  be  infinitely  greater  in  the  case  of  the  latter  than 
in  the  case  of  the  retailer,  because  his  customers  are 
fewer  in  number,  and  a  conviction  would  in  all  proba¬ 
bility  cause  him  to  lose  a  considerable  portion  of  them. 

The  power  of  appeal  will  probably  be  retained,  but 
this  is  likely  to  prove  some  obstacle  to  the  effectual 
working  of  an  Act  the  enforcement  of  which  is  left  to 
individuals.  A  man  may  be  willing  to  undergo  some 
trouble  and  expense  from  philanthropic  motives,  if  he 
can  see  a  limit  to  his  expenditure  of  time  and  trouble, 
but  he  will  hesitate  to  embark  in  an  affair  which  may 
not  be  settled  for  weeks,  and  which  may  ultimately  in¬ 
volve  him  in  odium  as  well  as  in  loss  of  money. 

The  appointment  of  analysts  is  vested  by  the  bill  in 
vestries  and  boards,  the  members  of  which  are  not  unfre- 
quently  tradesmen  or  intimately  connected  with  them, 
and  it  does  not  seem  probable  that  these  will  be  particu¬ 
larly  anxious  to  appoint  a  man  to  test  the  purity  of  their 
goods ;  consequently  it  may  be  predicated  with  great 
certainty  that  in  many  parishes  they  will  never  be  made 
to  see  the  necessity  for  appointing  such  an  official ;  and 
even  where  members  would  be  willing  enough  to  elect  an 
analyst  if  it  were  compulsory  on  them  to  do  so,  they 
will  hesitate  and  avoid  doing  so  if  it  is  optional,  when 
they  know  that  the  tradesmen  on  whom  depends  their 
re-election  will  in  every  probability  select  other  repre¬ 
sentatives  to  fill  the  place  of  those  who  saddled  them 
with  inquisitors.  Besides  there  is  no  good  reason  why, 
if  it  be  desirable  in  the  interest  of  the  public  that  ana¬ 
lysts  should  be  appointed  that  the  appointment  should 
not  be  compulsory.  Then,  again,  the  analyst,  even  when 
appointed,  is  not  bound  to  visit  shops  and  purchase 
specimens,  and  putting  the  act  in  force  against  adul¬ 
terators  is  left  to  the  public  at  large,  not  a  very  satisfac¬ 
tory  guarantee  for  its  enforcement,  seeing  that  what 
concerns  people  in  general  is  not  considered  the  business 
of  any  individual  in  particular.  No  doubt  vestries  may 
make  it  a  condition  on  appointing  an  analyst  that  he 
should  do  this,  but  for  the  reasons  stated  above  it  is  not 
likely  that  they  will.  In  Paris,  where  the  health  of  the 
public  is  considered  of  some  importance,  the  authorised 
officials  are  the  responsible  persons,  and  it  is  no  uncom¬ 
mon  circumstance  for  one  of  these  to  stop  a  milkman  in 
the  streets,  and  carry  away  a  certain  quantity  of  his  milk 
for  analysis. 

As  regards  the  punishment  for  acts  of  adulteration,  the 
amount  of  the  fine  is  of  secondary  importance ;  the  real 
punishment  is  in  the  exposure  and  the  consequent  loss  of 
custom.  The  mode  of  publication  of  the  second  convic¬ 
tion  is  left  to  the  judgment  of  the  magistrates  who  hear 
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the  case,  who  will,  we  fear,  be  content  to  adopt  that 
which  is  adopted  by  the  Act,  viz.  publication  in  one  or 
more  newspapers.  Now,  thoroughly  effectual  as  this 
might  be  in  checking  adulteration  among  the  tradesmen 
whose  customers  are  chiefly  among  the  higher  class,  it 
would  be  of  little  effect  among  those  who  live  in  poor 
neighbourhoods,  the  inhabitants  of  which  never  read  a 
newspaper.  We  repeat,  that  the  only  effectual  method 
of  exposure  is  to  adopt  that  which  is  pursued  in  Paris — 
having  the  offence  and  the  punishment  printed  at  the 
offender’s  expense,  and  exhibited  in  his  shop  window  for 
a  fixed  period. 

SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


New  Process  for  the  Separation  and  Estimation  of  Phos¬ 
phoric  Acid.  By  M.  G.  Chancel.1 

M.  Chancel’s  new  process  is  founded  on  the  complete 
insolubility  of  the  phosphate  of  bismuth  in  liquids  which 
contain  nitric  acid  even  in  considerable  quantity.  When 
a  solution  of  acid  nitrate  of  bismuth  (so  dilute  that  it  is 
no  longer  rendered  turbid  by  water)  is  added  to  a  liquid 
containing  a  phosphate,  a  very  dense  and  beautiful  white 
precipitate  is  formed,  which  falls  very  rapidly  and  leaves 
the  liquid  perfectly  clear.  A  great  many  analyses  and 
syntheses  have  demonstrated  that  the  composition  of  the 
precipitate  so  obtained  is  constant,  and  is  represented 
exactly  by  the  formula 

Bi  O3.PO5. 

The  salt,  therefore,  is  a  neutral  phosphate,  since  the 
triatomic  molecule  of  the  oxide  of  bismuth  replaces  the 
three  molecules  of  water  of  the  tribasic  phosphoric  acid. 

The  neutral  phosphate  of  bismuth  is  quite  insoluble  in 
water2,  and  dilute  nitric  acid  either  cold  or  boiling,  but 
soluble  in  liquids  containing  much  of  the  ammoniacal 
salts.  The  filtration  of  the  liquor  in  which  it  may  be 
suspended  requires  no  particular  precautions,  and  a  little 
washing  with  water  is  sufficient  to  remove  any  traces  of 
foreign  matters  in  the  solution ;  it  dries  very  quickly, 
and  as  it  is  infusible  at  a  red  heat,  it  may  be  ignited 
without  fear  in  a  platinum  crucible.  The  recent  re¬ 
searches  of  Dumas  give  210  as  the  equivalent  of  bis¬ 
muth,  and  therefore  a  salt  of  the  above  composition  will 
contain  23 '28  for  100  of  anhydrous  phosphoric  acid. 

Pyrophosphoric  acid  p  P05  is  also  completely  preci¬ 
pitated  from  a  cold  solution  by  the  acid  nitrate  of  bis¬ 
muth,  forming  a  white  precipitate  much  more  bulky 
than  that  obtained  with  the  tribasic  acid.  On  analysis 
this  precipitate  gives  results  which  perfectly  agree  with 
the  formula 3 

2  Bi  03.  3  p  PO3, 

in  which  the  relation  of  the  oxygen  of  the  base  is  to  that 
of  the  acid  as  2  is  to  5.  The  compound  is  therefore 
a  neutral  pyrophosphate  of  bismuth:  it  contains  31*28 
of  the  base  for  100  of  pyrophosphoric  acid.  Experi¬ 
ments  demonstrate  that  it  is  the  pyrophosphoric  and 
not  the  tribasic  acid  which  exists  in  the  precipitate  ob¬ 
tained  under  the  conditions  indicated  ;  for  if  after  wash¬ 
ing  the  precipitate  with  cold  water  it  is  treated  with 


1  Comples-Rendus ,  1. 1.  p.  417. 

2  It  is  said  in  Gmelin’s  Handbook,  vol.iv.  p.434.  to  be  either  a  white 
insoluble  powder  which  fuses  to  a  white  enamel,  or  a  crystalline  salt 
soluble  in  water. — Ed. 

3  M.  Chancel  represents  ordinary  or  tribasic  phosphoric  acid  by  the 
symbol  P05,  pyrophosphoric  or  bibasic  acid  by  p  P05,  and  meta-  or 
mono-basic  acid  by  m  P05. 
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sulphuretted  hydrogen,  sulphide  of  bismuth  is  formed 
which  can  be  separated  by  filtration,  and  then,  after 
removing  the  excess  of  sulphuretted  hydrogen,  the  solu¬ 
tion  gives  a  white  precipitate  with  the  salts  of  silver. 
But  in  an  analytical  point  of  view,  the  most  interesting 
property  which  this  pyrophosphate  presents,  is  its  com¬ 
plete  and  instantaneous  transformation  into  the  tribasic 
phosphate,  Bi03  P05,  when  heated  with  an  excess  of  the 
acid  nitrate  of  bismuth.  It  is  sufficient  to  heat  the 
liquid  to  the  boiling  point,  at  which  the  precipitate  im¬ 
mediately  changes  its  appearance  and  becomes  much 
more  dense.  Washed  and  dried  it  has  then  the  compo¬ 
sition  Bi03  P05,  and  decomposed  by  sulphuretted 
hydrogen  it  furnishes  an  acid  which  precipitates  the  salts 
of  silver  yellow. 

The  metaphosphates  behave  in  just  the  same  way : 
the  precipitate  only  requiring  a  longer  boiling  to  be  com¬ 
pletely  changed  into  the  ordinary  phosphate.  Decom¬ 
posed  by  sulphuretted  hydrogen  it  gives  an  acid  which 
does  not  coagulate  albumen,  and  which  precipitates  the 
salts  of  silver  yellow  after  having  been  exactly  neutralised 
with  ammonia.  All  these  points  justify  the  conclusion 
that  in  estimations  of  phosphoric  acid  in  the  form  of 
phosphate  of  bismuth  it  is  not  important  to  consider 
under  what  modification  the  acid  may  exist  in  the  sub¬ 
stance  to  be  analysed. 

The  above  process  is  not  only  complete  but  very 
delicate ;  and  as  the  precipitation  is  extremely  rapid  in 
a  hot  solution,  the  liquid  becoming  clear  almost  instan¬ 
taneously,  it  will  be  easy  to  estimate  phosphoric  acid 
with  a  standard  solution  of  the  acid  nitrate  of  bismuth. 

Preparation  of  the  Reagent. — The  salts  of  bismuth 
having  a  great  tendency  to  split  up  into  basic  insoluble 
salts  and  acid  salts,  the  reagent  made  use  of  must  be 
sufficiently  acid  and  diluted  as  no  longer  to  become 
turbid  either  by  boiling  or  by  further  additions  of  water. 
These  conditions  will  be  realised  when  the  solution  will 
contain  10  or  12  equivalents  of  nitric  acid,  supposed 
anhydrous,  for  1  equivalent  of  oxide  of  bismuth  Bi  03. 
A  convenient  test  solution  for  qualitative  experiments,  as 
well  as  quantitative  determinations,  may  be  prepared  by 
dissolving  one  part  of  pure  crystalline  subnitrate  of  bis 
mutli  (Bi03.  N05+Aq)  in  four  parts  of  nitric  and 
sp.  gr.  1*36,  adding  to  the  solution  30  parts  of  distilled 
water,  and  then  boiling  and  filtering  if  necessary.  Each 
cubic  centimetre  of  such  a  solution  will  precipitate  from 
7  to  8  milligrammes  of  phosphoric  acid. 

The  separation  and  estimation  of  phosphoric  acid  in 
the  presence  of  various  bases  is  very  simple.  The 
matter  to  be  analysed  is  weighed ;  if  insoluble  in  water, 
it  is  treated  by  nitric  acid,  avoiding  too  great  an  excess. 
The  solution  is  then  diluted  with  distilled  water,  and  the 
acid  nitrate  of  bismuth  is  added  until  nothing  more  is 
precipitated.  The  whole  is  then  boiled,  filtered,  and  the 
filter  washed  with  boiling  water  until  the  washings 
are  no  longer  coloured  by  sulphuretted  hydrogen.  The 
precipitate  is  now  carefully  dried,  and  removed  from  the 
filter  as  completely  as  possible.  The  filter  is  incinerated 
by  itself,  and  the  weight  of  phosphate  left  is .  added  to 
that  of  the  principal  precipitate,  which  is  calcined  at  a 
red  heat  and  weighed  when  completely  cold.  The 
weight  of  the  precipitate,  multiplied  by  0*2328,  will 
give  the  weight  of  the  phosphoric  acid  contained  in  the 
substance  submitted  to  analysis. 

The  above  process,  which  gives  remarkably  exact 
results,  only  requires  that  the  liquor  shall  be  free  from 
chlorides  and  sulphates.  If  these  be  present,  the  chlorine 
and  sulphuric  acid  must  be  removed  before  the  nitrate  of 
bismuth  is  added. 
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The  New  Zealand  Iron  Sand,  and  a  Discovery  in 
Iron  Metallurgy. 

Me.  Robert  Musket,  in  a  long  letter  to  tlie  Engineer, 
expresses  an  opinion  that  the  true  key  to  the  mystery  of  the 
excellence  of  the  Danemora  and  other  irons  is  the  presence 
of  titanium.  Some  years  ago  his  father,  Mr.  David 
Mushet,  discovered  some  crystals  of  a  titanium  compound 
in  the  hearth  of  a  Norwegian  blast  furnace,  and  some  of 
the  same  have  since  been  found  in  furnaces  in  the  Forest 
of  Dean  and  Cleator  districts,  both  celebrated  for  the  ex¬ 
cellence  of  their  iron  and  the  steel  made  from  it.  “  Now,” 
he  continues,  “  as  all  the  recognised  ingredients  of  the 
ores  of  these  districts  were  common  also  to  the  ores  of 
other  districts  whose  iron  and  steel  were  not  in  any  way 
remarkable  for  excellence,  it  occurred  to  me  that  the  un¬ 
recognised  ingredient  titanium  might  possibly  be  the 
true  key  to  the  profound  mystery  which  had  so  long 
defied  the  efforts  of  chemists  and  practical  men  to  un¬ 
ravel.  I  immediately  procured  some  ores  of  titanium, 
for  the  purpose  of  experiment,  and  which  ores  I  found, 
however,  were  all  but  unobtainable,  so  that  I  had  to  pay 
1 6 s.  per  ounce  for  some  rutile,  and  5 s.  per  ounce  for  il- 
menite.  I  was  assured  also  that  I  must  never  expect  to 
procure  these  ores  in  quantities  beyond  a  few  pounds’ 
weight  at  the  most,  as  they  were  almost  the  rarest  of 
minerals.  But  I  went  to  work,  and  by  alloying  small 
quantities  of  titanium  with  iron  and  steel  I  obtained  sur¬ 
prising  results,  which  at  once  convinced  me  that  I  was 
upon  the  right  track  at  last.  1  now  had  the  iron  ores  of 
the  districts  I  have  named  carefully  examined  for  tita¬ 
nium,  and  I  found  that  all  of  them  contained  titanic 
acid,  and  that  whichever  ore  most  abounded  in  titanic 
acid,  the  iron  and  steel  produced  from  that  ore  was  the 
most  celebrated  and  valuable.  In  reducing  likewise  the 
ores  of  iron  and  titanium  I  found  that  a  peculiar  slag,  or 
scoria,  was  always  obtained,  and  of  such  a  remarkable 
character  that  it  was  impossible,  when  once  seen,  ever  to 
mistake  it  for  any  other  kind  of  iron  slag  ;  and  from  the 
colour  and  appearance  of  this  slag  I  could  at  length,  by 
experience,  determine  with  tolerable  accuracy  the  per 
centage  of  titanium,  and  therefore  of  titanic  acid,  in  any 
given  specimen  of  titanium  ore  or  titaniferous  iron  ore. 
And  now  the  whole  mystery  of  the  Danemora  iron  was 
at  once  elucidated,  and  its  explanation  is  this — the  mag¬ 
netic  iron  ore  from  which  the  Danemora  iron  is  prepared 
contains  a  larger  percentage  of  titanic  acid  than  other 
ores  from  which  the  inferior  brands  of  Swedish  iron  are 
obtained,  and  the  bar  iron  obtained  is  therefore  more 
largely  alloyed  with  titanium. 

“  Moreover,  as  titanium  is  perhaps  the  most  difficult  to 
fuse  of  all  the  metals,  its  alloy  with  bar  iron  requires  a 
higher  temperature  for  its  fusion  than  that  required  for 
the  fusion  of  bar  iron  destitute  of  such  an  alloy,  and  it  is 
well  known  that  the  best  Danemora  iron,  in  the  state  of 
iron,  is  more  difficult  to  melt  than  any  other  charcoal  bar  j 
iron.  It  lias  also  been  observed  bv  the  steel  trade  that 
steel  irons  which  require  “  much  melting,”  i.e.  which  are  ! 
difficult  to  melt,  yield  cast  steel  possessing  great  “  body,” 
i.  c.  powers  of  endurance  when  made  into  a  tool.  If  any  1 
chemist  will  be  at  the  pains  of  analysing  the  steel  irons 
used  in  Sheffield,  and  seek  especially  for  their  percentage 
of  titanium,  he  will  find  that  their  market  value  is  in 
exact  proportion  to  the  percentage  of  titanium  they  re¬ 
spectively  contain. 

“It  will,  I  am  aware,  be  objected  that  chemists  have  as 
yet  detected  no  titanium  in  these  irons.  I  grant  this, 


and  I  will  explain  why  it  has  been  so.  Chemists  con¬ 
found  the  titanic  and  silicic  acids  one  with  the  other,  and, 
besides  this,  the  insoluble  residuum  is  likewise  a  form  or 
compound  of  titanium.  I  will  cite  a  case  in  point  which 
completely  confirms  and  proves  my  position.  An  extra¬ 
ordinary  magnetic  iron  sand  was  brought  to  England 
from  a  volcanic  district  in  the  South  Seas.  Some  of  this 
ore  was  sent  to  me,  and  I  perceived  a/t  once  that  it  was 
an  ore  of  titanium.  On  testing  it  by  my  processes,  I 
found  that  it  must  contain  at  least  8  or  1  o  per  cent,  of 
titanic  acid.  I  received  at  the  same  time  an  elaborate 
analysis  of  this  ore,  performed  by  an  able  chemist,  who 
read  a  paper  on  the  subject  before  the  Chemical  Society, 
and  which  analysis  gave  not  a  trace  of  titanic  acid.  Sub¬ 
sequently  I  found  that  another  chemist  had  fully  con¬ 
firmed  my  experiments  by  finding  over  8  per  cent,  of 
titanic  acid  in  this  iron  ore. 

“  The  excellency,  then,  of  this  extraordinary  magnetic 
iron  sand  is  due,  first,  to  its  large  percentage  of  titanic 
acid,  and,  secondly,  to  its  freedom  from  impure  earthy 
mixture,  which  more  or  less  deteriorates  the  quality  of 
all  iron  ores,  whether  titaniferous  or  not.  I  have  from 
this  ore  manufactured  steel  of  surpassing  excellence; 
samples  of  which  are  in  the  hands  of  the  fortunate  owner 
of  the  deposit,  the  value  of  which  for  steel  and  iron¬ 
making  is  incalculable.  The  analogy  between  this  ore 
and  that  of  Danemora  has  already  been  observed  by 
parties  acquainted  with  the  manufacture  of  Swedish 
iron ;  but  the  explanation  of  the  similarity  was  reserved 
for  me  to  give.  Until  my  discoveries  upon  this  subject, 
titanium  has  only  been  alluded  to  as  a  pernicious  ingre¬ 
dient  in  iron  ores  or  iron,  causing  redshortness,  &c.  One 
chemist  alone  has  remarked  that  titanium  in  small  quan¬ 
tities  does  not  appear  to  affect  the  quality  of  iron  inju¬ 
riously,  and  this  remark  I  find  in  an  almost  obsolete 
French  work  on  chemistry.  The  celebrated  Damascus 
blades  are  made  from  iron  reduced  from  a  highly  titani¬ 
ferous  iron  ore.  The  Wootz  ore  of  Indiaris  more  titani¬ 
ferous  than  that  of  Danemora.  The  Elba  iron  ore  is 
moderately  titaniferous,  and  so  also  is  the  Brush  iron 
ore  of  the  Forest  of  Dean.  Iron  alloyed  with  titanium 
possesses  a  degree  of  body  and  durability  unknown  in 
ordinary  bar  iron  of  good  quality.  First-rate  steel  can 
only  be  made  from  iron  containing  titanium.  There  is 
a  spurious,  ductile,  and  easily  workable  steel  which  owes 
its  usefulness  to  the  presence  of  manganese  ;  but  between 
which  and  the  titanic  steel  there  exists  as  wide  a  difference, 
in  point  of  excellence,  as  there  is  between  common  liot- 
blast  Scotch  pig-iron  and  the  best  Shropshire  or  Blaen- 
avon  cold-blast  iron. 

“  This  difference  is  well  known  to  the  Sheffield  trade. 
Titanium  steel  has  “body.”  Manganese  steel  has  little 
or  none ;  but  it  is  ductile  and  hardens  well,  and  is  cheap 
besides,  and  can  be  applied  to  inferior  purposes.  Not 
that  the  Sheffield  steel  makers  ever  dreamed  about  tita¬ 
nium  ;  but  what  they  call  “  body  ”  is  in  intelligible  lan¬ 
guage  rendered  correctly  bv  the  term  titanium  ;  and  to 
the  fact  of  this  metal  existing  m  alloy  with  Danemora 
and  other  Swedish  bar  irons  to  the  extent  of  from  one 
quarter  per  cent,  to  about  one  or  one  and  a  half  per  cent, 
is  mainly  due  the  rise,  progress,  and  present  prosperity 
of  Sheffield  and  its  manufacturers. 

“  When  pure  grey  cast-iron  is  alloyed  with  titanium  in 
certain  proportions,  it  may,  when  cast  into  ingots  be 
drawn  into  bars  of  great  strength  and  tenacity.  I  have 
thus  drawn  an  ingot  of  grey  cast-iron  3  in.  square  into 
bars  3.  in.  square,  and  perfectly  sound. 

“  The  specific  gravity  of  titanium  has  been  most  erro¬ 
neously  assigned  by  chemists  as  5 '3.  It  is  in  reality  a 
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metal  somewhat  heavier  than  iron,  and  that  steel  which 
contains  a  large  alloy  of  titanium  is  consequently  found 
to  have  a  higher  specific  gravity  than  other  steel.  It 
may  he  objected  that  small  proportions  of  titanium,  in 
alloy  with  iron,  cannot  produce  a  marked  effect.  To  this 
I  reply  that  with  one  half  per  cent,  of  carbon,  and  under 
that  proportion,  are  produced  nearly  all  the  marketable 
varieties  of  bar  iron  and  steel  with  which  we  are  fami¬ 
liar,  and  it  is  also  certain  that  one  half  per  cent,  of  phos¬ 
phorus  renders  bar  iron  crystalline,  and  one  half  per 
cent,  of  sulphur  occasions  redshortness ;  therefore  that 
so  small  a  quantity  as  one  half  per  cent,  of  titanium 
should  constitute  the  excellence  of  steel  iron  is  not  at  all 
an  anomaly.  Magnetic  iron  ores  always  contain  some 
titanic  acid,  and  such  is  its  efficacy  in  improving  the 
quality  of  iron,  that  the  most  impure  magnetic  ores, 
abounding  with  pyrites,  nevertheless,  yield  iron  of  a 
superior  class.  If  the  iron  used  in  the  manufacture  of 
rails  was  prepared  from  pig-iron,  smelted  from  ordinary 
iron  ores,  with  the  addition  of  a  tenth  part  of  titanium, 
or  even  one-twentietli,  the  rails  thus  manufactured  would 
be  at  the  least  four  times  more  durable  than  they  are 
found  to  be  under  the  present  processes  of  manufacture. 
This  is  only  one  of  the  many  important  results  which  the 
discovery  of  the  effects  of  an  alloy  of  titanium  upon  iron 
will  lead  to.  The  deposit  of  titanium  ore  of  the  iserine 
variety,  to  which  I  have  alluded,  extends  twenty  miles 
in  length  by  half  a  mile  in  breadth,  and  has  no  bottom 
at  four  yards  in  depth.  It  is  all  of  one  uniform  quality, 
in  the  state  of  iron  sand,  so  minutely  divided,  that  of 
half  a  ton  which  I  have  had,  the  whole  of  it  readily 
passes  through  the  meshes  of  a  sieve  of  3600  holes  to 
the  square  inch,  that  is  to  say,  the  largest  grains  are  not 
so  much  as  one  3  600th  part  of  an  inch 1  in  diameter.  From 
my  experiments  with  iserine  heated  and  immersed  in 
water,  I  am  of  opinion  that  the  whole  of  this  extraordi¬ 
nary  deposit  of  iron  sand  has  been,  when  at  an  intense 
temperature,  suddenly  quenched  in  water.  It  probably 
existed  in  the  interior  of  a  volcano,  into  which  at  some 
epoch  an  irruption  of  the  sea  has  taken  place,  and  the 
sand  has  been  thrown  out  by  the  force  of  the  explosion 
which  must  have  ensued.  The  region  is  volcanic,  and 
there  are  lofty  extinct  volcanoes  near  the  locality  of  the 
deposit. 

“  Reckoning  30  cwt.  per  cubic  yard  as  the  weight  of  this 
sand,  the  number  of  tons  in  the  area  already  ascertained 
of  this  deposit  will  amount  to  1 85,856,000  tons,  a  quan¬ 
tity  sufficient  to  furnish  a  supply  for  all  the  furnaces  in 
England  with  ore  for  twenty-five  years.” 
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CHEMICAL  SOCIETY,  5  April  1B60. 

Dr.  A.  W.  Miller,  in  the  Chair. 

Dr.  Andrews,  F.R.S.  delivered  a  discourse  On  Ozone. 
V an  Marum  appears  to  be  the  first  who  observed  that  oxygen 
through  which  electrical  sparks  have  been  passed  acquires  a 
peculiar  odour  and  the  power  of  attacking  mercury.  This 
subject  attracted  no  further  attention  for  upwards  of  half  a 
century  after  the  publication  of  Van  Marum’s  observations. 

In  1840  Schonbein  made  his  first  communication  on  ozone 
to  the  Academy  of  Munich.  It  was  entitled  Observations  on 
the  Odour  developed  in  the  Electrolysis  of  Water,  and  the  dis¬ 
charge  of  Common  Electricity  from  Points.  In  this  important 
paper,  he  states  that  in  the  electrolysis  of  water,  an  odorous 
substance  appears  at  the  positive  pole,  that  this  substance 
may  be  preserved  for  a  long  time  in  well-closed  vessels,  and 
that  its  production  is  influenced  by  the  nature  of  the  metal 

1  60th  part  of  an  inch  ?— Ed. 


which  serves  as  the  positive  pole,  by  the  chemical  properties 
of  the  electrolytic  fluid,  and  by  the  temperature  of  that  fluid 
or  of  the  electrode.  The  same  effect  was  produced  by  hold¬ 
ing  a  strip  of  platina  or  gold  near  the  knob  of  the  prime 
conductor  of  an  electrical  machine  in  good  order.  With 
great  sagacity  he  also  recognised  the  identity  of  the  peculiar 
odour  which  accompanies  a  flash  of  lightning  with  that  under 
consideration.  In  this  paper  Schonbein  supposes  the  odori¬ 
ferous  principle,  for  which  in  a  note  at  the  end  he  proposes 
the  name  of  ozone,  to  be  a  new  electro-negative  element  be¬ 
longing  to  the  same  class  as  chlorine  aad  bromine.  In  a 
subsequent  memoir,  he  hints  that  it  is  not  only  an  elementary 
body,  but  a  constituent  of  nitrogen. 

Schonbein  soon  afterwards  discovered  that  the  same  sub¬ 
stance  is  produced  when  phosphorus  is  slowly  oxidised  in 
moist  air  or  oxygen  gas. 

In  the  following  year  he  returns  to  the  consideration  of  the 
nature  of  ozone,  and  partly  from  his  own  observations, 
partly  from  experiments  communicated  to  him  by  De  la 
Rive  and  Marignac,  he  concludes  that  ozone  is  not  a  consti¬ 
tuent  of  nitrogen  nor  a  simple  body,  but  an  oxide  of  hydro¬ 
gen,  different  from  the  peroxide  of  hydrogen  of  Thenard  ; 
and  draws  the  conclusion  that  its  constitution  must  be  similar 
to  that  of  chlorine,  which  possesses  "analogous  properties. 
He  is  therefore  led  to  adopt  the  old  hypothesis  of  Berthollet 
regarding  the  compound  nature  of  chlorine. 

In  a  communication  made  to  this  Society  by  Dr.  William¬ 
son,  in  May  1845,  that  distinguished  chemist  gave  an 
account  of  some  experiments  from  which  he  concluded  that 
the  peculiar  properties  belonging  to  the  oxygen  set  free  by 
the  agency  of  the  electrical  current,  are  produced  by  the 
admixture  of  a  peroxide  or  acid  of  hydrogen,  and  that  by 
the  action  of  phosphorus  on  atmospheric  air  the  same  sub¬ 
stance  is  not  produced. 

About  the  same  time,  or  a  little  earlier,  an  important  set 
of  experiments  on  the  same  subject  was  communicated  by 
M.  Marignac  to  the  Academy  of  Sciences.  The  following 
are  the  chief  conclusions  to  which  Marignac  arrived :  — 

1.  In  the  decomposition  of  water  charged  with  sulphuric 
acid  by  the  pile,  the  production  of  ozone  is  independent  of 
the  presence  of  nitrogen. 

z.  Air  perfectly  dry  does  not  produce  ozone  when  passed 
over  phosphorus,  nor  air  deprived  of  its  oxygen,  even  if 
moist ;  nor  pure  oxygen,  nor  carbonic  acid,  nor  hydrogen. 

3.  Ozonised  air  loses  its  properties  when  heated  to  a  tem¬ 
perature  of  from  3000  to  400°  C. 

4;  Ozone  is  not  absorbed  or  altered  by  water,  concentrated 
sulphuric  acid  or  chloride  of  calcium. 

5.  It  is  absorbed  with  great  facility  by  iodide  of  potassium. 

(The  last  three  properties  had  been  already  discovered  by 

Schonbein.) 

6.  Ozone  is  easily  absorbed  by  the  metals,  hut  if  it  be  per¬ 
fectly  dried  it  yields  nothing  to  silver,  nor  to  copper,  nor 
even  to  zinc. 

In  a  subsequent  inquiry  conducted  by  Marignac,  in  con¬ 
junction  with  De  la  Rive,  the  important  observation  was 
made  that  ozone  is  produced  by  the  action  of  the  electrical 
spark  on  pure  and  dry  oxygen. 

A  very  elaborate  memoir  on  the  action  of  the  electrical 
spark  upon  oxygen,  by  Fremy  and  Becquerel,  was  published 
in  1852  in  the  Annales  de  Chimie.  In  this  memoir  the 
authors  show  that  pure  oxygen,  contained  in  a  tube  inverted 
over  a  solution  of  iodide  of  potassium,  is  entirely  absorbed 
by  that  liquid  if  electrical  sparks  be  passed  for  a  sufficiently 
long  time  through  the  gas.  This  fact  is  certain,  and  I  have 
myself  had  occasion  frequently  to  verify  it.  But  I  have  not 
been  able,  in  repeated  trials,  to  convert  the  whole  of  a  given 
volume  of  dry  oxygen  into  ozone  by  passing  the  electrical 
spark  through  it. 

It  is  perhaps  scarcely  necessary  for  me  to  do  more  than 
allude  to  the  experiments  of  Baumert,  and  to  those  which  I 
myself  communicated  some  time  ago  to  the  Royal  Society. 
It  may  be  sufficient  to  state  that  Baumert  arrived  at  the  con¬ 
clusion  that  the  active  substance  which  accompanies  electro- 
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lytic  oxygen  is  a  teroxide  of  hydrogen,  and  different  from 
the  substance  produced  by  the  electric  spark  on  pure  oxygen. 
My  own  experiments  led  to  a  different  result.  I  found  that 
the  iodine  corresponded  exactly  to  the  weight  of  the  ozone, 
and,  further,  that  in  the  decomposition  of  large  quantities  of 
ozone  by  heat  (quantities  which,  if  ozone  were  a  teroxide 
of  hydrogen,  should  have  yielded  in  different  experiments 
from  10  to  14.  milligrammes  of  water)  not  a  trace  of  water 
was  formed.  In  other  respects,  the  properties  of  ozone  pre¬ 
pared  by  the  electrical  discharge  and  by  electrolysis,  were 
found  to  be  the  same. 

.  Schonbein  having  finally  rejected  both  his  earlier  views 
of  the  constitution  of  ozone,  and  adopted  the  view  (first 
suggested  I  believe  by  Marignac)  that  ozone  is  an  allo- 
tropic  form  of  oxygen,  has  recently  given  a  remarkable  ex¬ 
tension  to  this  hypothesis.  Having  observed  that  on  agita¬ 
ting  air  containing  ozone  with  a  certain  quantity  of  the 
peroxide  of  hydrogen,  the  ozone  reactions  disappear,  and  at 
the  same  time  the  peroxide  is  reduced  to  water,  he  concludes 
that  oxygen,  as  it  exists  in  ozone  and  in  the  second  atom  of 
the  peroxide,  is  in  two  active  but  opposite  states.  The 
former  he  designates  negatively- active,  the  latter,  positively- 
active  oxygen ;  or  ozone  and  antozone,  symbolised  by  0  and 
©.  From  the  union  of  an  equivalent  of  positively  active 
oxygen  with  an  equivalent  of  negatively  active  oxygen, 
common  or  inactivemxygen  is  formed.  He  also  considers  the 
higher  atom  of  oxygen  in  the  peroxides  of  manganese,  lead, 
nickel,  cobalt,  bismuth,  and  silver,  as  also  in  the  manganic, 
chromic,  and  vanadic  acids,  to  be  in  the  negatively  active  or 
ozone  condition,  while  in  the  peroxides  of  barium  and 
strontium,  and  of  the  alcaline  metals,  it  is  in  the  positively 
active  or  antozone  state.  Pushing  these  views  still  further, 
he  ventures  to  express  in  symbols  the  supposed  composition 
of  chlorine  as  MuO  +  0,  corresponding  to  that  of  the  per¬ 
oxide  of  manganese  MnO  +  0. 

The  speculations  of  Schonbein  bear  a  striking  resemblance 
to  certain  views  of  chemical  changes  which  were  proposed 
some  years  ago  by  the  President  of  this  Society.  In  a  paper 
communicated  to  the  Royal  Society,  and  afterwards  published 
in  its  Transactions,  Mr.  Brodie  suggests  that  in  many  che¬ 
mical  reactions  different  equivalents  of  the  same  element  are 
thrown  into  opposite  polar  conditions,  and  he  employs  almost 
the  same  form  of  symbol  as  Schonbein  to  represent  these 
opposite  conditions.  He  also  distinguishes  between  the 
isolated  element,  the  particles  of  the  element  at  the  moment 
of  their  chemical  separation  or  synthesis,  and  the  combined 
element. 

The  Lecturer  then  proceeded  to  state  that  his  object  was 
to  determine  the  volumetric  relations  of  ozone  to  common 
oxygen,  for  the  purpose  of  throwing  some  light  on  the 
true  nature  of  this  singular  body.  He  would  first  assume 
the  allotropic  hypothesis  to  be  true ;  on  that  assumption  the 
question  would  resolve  itself  into  the  determination  of  the 
relation  which  the  density  of  ozone  bore  to  that  of  oxygen. 
The  first  experiments  were  performed  with  ozone  obtained 
by  the  electrolytic  decomposition  of  dilute  sulphuric  acid,  in 
which  case  the  amount  obtained  is  not  above  the  200  or 
300th  part  of  the  volume  of  the  gas,  under  the  most  favourable 
conditions.  The  determination  of  such  a  change  of  volume 
as  this  was  a  most  difficult  matter.  But  after  some  time  he 
succeeded  in  devising  an  apparatus  which  proved  that  a  very 
considerable  expansion  occurred  when  ozone  was  changed 
into  oxygen.  This  consisted  of  a  bent  tube  containing  a 
rather  large  reservoir.  This  tube  is  connected  again  with  a 
syphon-tube  of  capillary  bore.  It  is  easy  to  fill  this  appa¬ 
ratus  with  carefully  dried  oxygen  by  displacement,  and  when 
certain  that  the  whole  of  the  tube  is  filled  with  oxygen,  one 
leg  of  the  syphon-tube  was  filled  with  sulphuric  acid,  and 
the  lower  end  of  the  tube  was  sealed  by  directing  a  blowpipe 
jet  upon  it.  A  tube  of  the  kind  above  described  when 
the  reservoir  is  large  is  so  delicate  that  the  variations 
in  the  level  of  the  sulphuric  acid  are  pretty  nearly  in  pro¬ 
portion  to  the  variation  of  the  atmospheric  pressure,  and  it 
was  found  that  a  variation  of  one  millimetre  or  one  twenty- 


fifth  of  an  inch  in  the  height  of  the  column  of  sulphuric  acid 
corresponded  to  a  variation  of  one  five-thousandth  of  the 


a.  The  reservoir  for  the  oxygen  gas. 
b  b.  b'  b' .  Platinum  wires,  sealed  into  the  tube. 
c  c  c.  Column  of  sulphuric  acid  in  the  syphon  tube. 

volume  of  gas,  or  to  the  ao-thousandth  part  of  its  volume 
if  read  to  a  quarter  of  a  millimetre.  In  this  form  of  appa¬ 
ratus  there  was  no  difficulty  whatever  in  ascertaining  that 
a  notable  increase  in  bulk  occurred  when  the  ozonised  oxy¬ 
gen  was  heated.  The  vessel  was  placed  in  an  air  bath 
over  a  lamp,  and  a  temperature  of  300°  C.  readily  obtained. 
And  in  this  way  it  was  found  that,  in  the  case  of  electrolytic 
oxygen,  after  heating  the  tube,  an  expansion  of  8  or  10  milli¬ 
metres  frequently  occurred,  as  measured  by  the  sulphuric 
acid  in  the  syphon-tube. 

Having  very  briefly  described  the  form  of  the  apparatus 
employed,  the  Lecturer  proceeded  to  consider  the  best  means 
of  producing  ozone  and  the  change  which  took  place  in 
oxygen  under  the  influence  of  the  electric  spark  or  discharge. 
Riihmkorff’s  coil  had  not  been  used  in  any  of  these  expe¬ 
riments,  it  being  entirely  inapplicable,  owing  to  the  heat 
destroying  the  greater  part  of  ozone  as  soon  as  formed. 
Even  the  spark  derived  from  the  ordinary  machine  inter¬ 
fered  very  much  with  the  production  of  ozone.  The  spark 
was  obtained  from  an  electric  machine  about  18  inches 
diameter,  placed  opposite  a  fire  and  turned  by  means  of 
a  large  multiplying  wheel.  The  machine  performed  350 
revolutions  per  minute,  and  gave  in  the  same  time  600 
dense  sparks,  and  decomposed  sufficient  water  to  produce 
•0002  cubic  centimetres  of  the  mixed  gases.  The  other 
form  of  discharge,  which  was  by  far  the  most  important, 
was  the  silent  discharge  produced  by  passing  the  electric 
discharge  between  two  fine  points  without  any  visible  pheno¬ 
menon  in  daylight.  (If  it  were  possible  to  produce  a  dis¬ 
charge  which  would  be  invisible  in  the  dark,  he  believed  we 
might  proceed  much  further  in  the  production  of  ozone). 
This  was  obtained  by  connecting  one  of  the  platinum  wires 
with  the  machine  and  the  other  with  the  ground  and  turning 
the  machine  rather  slowly. 

The  Lecturer  next  proceeded  to  give  the  details  of  the 
experiments  which  he  had  performed  in  conjunction  with 
Professor  Tait.  An  apparatus  similar  to  the  one  above  de¬ 
scribed  was  taken,  and  oxygen  gas  prepared  from  chlorate  of 
potash  was  passed  through  it,  several  precautions  being  taken 
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to  insure  the  oxygen  being  perfectly  dry  and  containing  I 
no  admixture  of  atmospheric  nitrogen.  Having  filled  the 
apparatus,  into  which  were  previously  fused  a  couple  of 
platinum  wires  at  convenient  distances,  it  was  sealed  in  the 
ordinary  way.  The  height  of  the  sulphuric  acid  column  was 
read  off,  and  after  passing  the  electric  discharge  through 
it  for  about  twenty  minutes,  it  was  found  that  the  sul¬ 
phuric  acid  fell  from  1  to  3  inches  according  to  the  length 
of  time.  The  same  vessel  was  then  taken  and  introduced 
into  the  air  bath,  heat  was  applied  to  it,  and  it  was  found 
that  the  gas  returned  to  exactly  the  same  volume  as  before. 
This  experiment  had  been  repeated  with  the  same  tube  for 
20  or  30  times.  The  contained  oxygen  had  been  changed 
into  and  from  its  ozone  condition  without  any  loss  of  its 
original  volume. 

The  Lecturer  then  proceeded  to  give  an  account  of  the 
principal  results  which  he  and  Professor  Tait  had  obtained. 
They  were  briefly  as  follows  :  —  When  the  silent  discharge 
was  passed  through  perfectly  pure  and  dry  oxygen,  its  vo¬ 
lume  changed  rapidly  at  first,  and  afterwards  more  slowly, 
until  it  attained  a  contraction  of  one-twelfth  of  the  original 
volume  of  the  gas ;  that  was  the  extreme  result,  and  only 
to  be  obtained  when  the  oxygen  was  perfectly  pure  and  free 
from  nitrogen.  And  when  this  ozone  is  heated  to  3oo°C.  it 
is  restored  to  its  original  volume.  This  extreme  contraction 
also  slowly  diminishes  if  the  vessel  is  allowed  to  stand  for 
some  days,  but  whether  this  diminution  would  ever  come  to 
an  end  had  not  been  determined. 

The  volumetric  results  which  were  obtained  when  metals 
and  other  bodies  were  brought  into  contact  with  ozonised 
oxygen  gas  were  next  described.  The  details  of  a  great 
many  experiments  were  described  which  had  been  undertaken 
with  the  view  to  ascertain  what  contraction  was  experienced 
w  hen  the  ozone  in  one  of  these  tubes  was  absorbed  by  iodide 
of  potassium,  mercury,  or  other  substance,  but  the  result  in 
every  case  showed  that  there  was  not  the  slightest  contrac¬ 
tion  in  the  volume  of  the  gas  in  the  tube  when  the  ozone 
was  removed  from  the  oxygen,  the  volume  of  ozone  thus 
appearing  to  be  nil.  These  results  were  considered  to  be  so 
remarkable  and  so  entirely  inexplicable  in  any  received  view 
of  the  subject  that  two  other  series,  of  experiments  of  a  very 
laborious  kind  were  undertaken  in  order  to  test  the  correct¬ 
ness  of  this  conclusion  with  greater  accuracy,  but  the  uni¬ 
form  result  of  all  these  experiments  indicated  no  volume  for 
the  ozone  within  the  limits  of  the  errors  of  experiments  ; 
or  to  express  it  otherwise  on  the  allotropic  hypothesis,  it  gave 
an  infinite  density  to  ozone  —  that  of  a  fluid  or  a  solid  rather 
than  of  a  gaseous  body. 

The  action  of  the  electric  discharge  on  compound  gases 
was  next  described.  The  most  remarkable  of  the  results  so 
obtained  was  when  pure  carbonic  oxide  was  submitted  to 
the  action  of  the  silent  discharge.  Upon  passing  the  silent 
discharge  through  a  sealed  tube  of  carbonic  oxide,  it  was  found 
that  in  the  course  of  a  quarter  of  an  hour  the  positive  wire 
was  covered  with  a  bronze  coloured  deposit,  while  the  nega¬ 
tive  remained  unaffected,  unless  the  experiment  was  con¬ 
tinued  for  a  long  time,  thus  appearing  to  indicate  polar  action 
in  the  decomposition  of  the  gas.  If  the  action  were  con¬ 
tinued  for  sixty  hours,  the  gas  would  be  completely  de¬ 
composed  by  the  action  of  the  silent  discharge,  and  would 
contract  to  one  third  of  its  volume.  As  it  proceeds,  the 
negative  wire  would  become  tinged,  and  the  tube  coated 
with  the  yellow  body ;  it  was  impossible  to  determine  the 
nature  of  this  substance  by  any  chemical  analysis  because  of 
its  extremely  small  quantity ;  it  can  only  be  ascertained  by 
analysing  the  residual  gas.  It  appears  to  be  soluble  in  water, 
for  if  the  wire  with  this  deposit  upon  it  were  moistened 
with  water  the  deposit  would  entirely  disappear  and  the  pla¬ 
tinum  recover  its  colour. 

In  conclusion,  the  Lecturer  made  some  remarks  upon  the 
different  theoretical  explanations  that  could  be  given  of 
results  apparently  so  singular.  About  the  general  facts 
there  could  be  no  doubt  at  all,  but  with  regard  to  the  key  to 
the  phenomena  that  was  another  question.  If  the  allotropic 


hypothesis  of  the  nature  of  ozone  were  adopted  in  its  simplest 
form,  there  seems  only  one  way  of  accounting  for  its  absence 
of  volume,  namely,  by  supposing  that  when  ozone  comes 
in  contact  with  iodide  of  potassium,  one  part  of  it  changes 
into  oxygen  and  the  other  part  combines  with  the  liquid, 
and  that  these  two  are  so  related  to  each  other  that  the  ex¬ 
pansion  due  to  one  is  exactly  equal  to  the  contraction  due  to 
the  other.  On  this  view,  we  should  have  no  means  of  deter¬ 
mining  what  the  density  of  ozone  really  is,  but  its  density 
must  be  greater  than  that  of  oxygen.  Finally,  we  have  an¬ 
other  possible  view  which  will  explain  the  phenomena,  and 
that  is  that  oxygen  gas  may  be  a  compound  body  and  undergo 
decomposition. 

The  Chairman  expressed  the  thanks  of  the  Society  to  Dr. 
Andrews,  who  had  come  over  from  Belfast  for  the  purpose 
of  giving  this  lecture. 

Professor  Williamson  had  very  great  pleasure  in  listening 
to  Dr.  Andrews  ;  this  certainly  appeared  to  him  by  far  the 
most  careful  and  complete  quantitative  investigation  pub¬ 
lished  on  the  subject.  He  agreed  with  Dr.  Andrews  when 
he  said  that  facts  must  go  before  theory ;  and  in  devoting 
himself  to  these  volumetric  researches  his  experiments  seemed 
admirably  calculated  to  secure  accuracy.  The  subject  of 
ozone  had  attracted  the  attention  of  many  scientific  men,  and 
had  led  to  so  many  misconceptions  and  popular  fallacies  of  a 
really  mischievous  kind  (for  every  error  must  be  mischievous 
more  or  less)  that  he  thought  it  desirable  to  rectify,  to  some 
extent,  one  or  two  of  the  more  important  of  those  popular 
errors  or  fallacies.  He  should  be  very  sorry  to  detract  in 
any  way  from  the  merits  of  M.  Schonbein.  We  owed  to 
him  the  original  stimulus  and  many  original  facts;  but 
he  must  refer  to  the  wonderful  number  of  theories 
which  M.  Schonbein  had  propounded,  and  with  the  won¬ 
derful  rapidity  with  which  he  changed  them.  He  (Pro¬ 
fessor  Williamson)  did  not  know  anything  upon  which 
so  many  different  theories  have  been  promulgated.  He 
thought  the  word  ozone  was  applied  to  a  number  of  reactions 
and  effects  which  are  not  as  yet  proved  to  be.  Some  person  s 
assumed  that  whenever  iodide  of  potassium  was  decomposed 
that  ozone  was  present.  Now,  the  difficulty  in  chemistry  was 
to  find  a  substance  which  did  not  decompose  iodide  of  potas¬ 
sium.  Every  acid  present  in  the  air  stronger  than  carbonic 
acid  must  produce  that  particular  effect  which  is  attri¬ 
buted  to  ozone.  But  there  is  also  an  exceedingly  numerous 
class  of  oxidising  agents,  such  as  hyponitrous  acid,  and  some 
organic  compounds  such  as  turpentine,  & c.  which  appear  to 
have  been  first  noticed  by  Schonbein  himself,  and  any  of 
these  substances  present  in  the  air  would  produce  the  parti¬ 
cular  effect  which  is  considered  to  be  a  proof  of  the  presence 
of  ozone.  He  would  wish  to  allude  specially  to  one  part  of 
Dr.  Andrews’  papers,  namely,  the  theoretical  conclusion  to 
his  most  exceedingly  valuable  results.  He  hoped  it  would 
not  be  .thought  presumptuous  in  him  to  enter  into  that 
subject,  which  was  really  one  of  considerable  importance.  He 
alluded  especially  to  the  circumstance  so  'clearly  proved  by 
Dr.  Andrews,  that  whefi  ozone  is  decomposed  by  a  melal,  or 
by  iodide  of  potassium  — he  would  not  say  condensed  but  de¬ 
composed —  that  no  diminution  of  volume  takes  place.  Now 
he  should  be  disposed  to  submit  to  Dr.  Andrews’  considera- 
i  tion  a  mode  of  stating  that  fact  different  from  the  one  which 
he  had  adopted,  that  is,  he  should  consider  it  as  merely  a 
removal  of  oxygen  from  that  compound,  or  from  that  condi¬ 
tion  in  which  it  produced  the  reactions  of  ozone.  He 
agreed  most  fully  that  the  fact  of  no  diminution  of  volume 
taking  place  when  ozone  was  removed  from  the  gaseous  mix¬ 
ture,  proved  that  the  oxygen  which  was  taken  away  was 
combined  with  something  else  in  the  tube.  Whether  with 
another  atom  of  oxygen,  or  whether  with  water  or  some¬ 
thing  else,  the  hypothesis  would  still  be  consistent  with  the 
fact.  He  considered  that  we  were  forced  to  believe  that 
the  particular  oxidising  gas  must  have  contained  some  com- 
poundb>f  oxygen,  and  he  must  confess  that  he  should  consider 
ozone  to  be  a  teroxide  of  hydrogen  rather  than  allotropic 
oxygen.  He  thought  that  the  experiments  which  Professor 
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Bunsen  made  some  years  ago  with  such  well  known  care, 
showed  as  clearly  as  can  he  that  ozone  formed  by  electro¬ 
lysis  was  something  more  than  oxygen,  and  was  not  the  only 
ponderable  matter  carried  over. 

Dr.  Andrews  stated  that  he  had  omitted  one  possible 
cause  and  that  is  the  consideration  that  oxygen  might  con¬ 
tain  a  small  portion  of  some  other  body,  which  might  possi¬ 
bly  be  an  explanation  of  the  whole  phenomena.  There  was 
only  one  point  to  which  he  wished  to  refer ;  he  could  not 
imagine  that  any  form  of  ozone  obtained  by  electrolysis 
contained  hydrogen.  No  doubt  ordinary  oxygen  did  act  on 
the  acid  solution  of  iodide  of  potassium,  but  it  only  amounted 
to  one-twentieth  part  of  the  effect  observed,  and,  more¬ 
over,  would  have  effected  both  sides  of  the  equation.  Fur¬ 
ther,  the  numerous  experiments  he  had  made  for  the  purpose 
of  detecting  the  presence  of  water  as  a  result  of  the  decom-  j 
position  of  ozone  have  all  failed  whether  the  ozone  was  ob¬ 
tained  by  the  electric  discharge  or  other  processes.  In  fact, 
he  could  not  conceive  the  possibility  of  the  hundredth  part  ' 
of  the  amount  of  hydrogen  being  present  in  his  tubes  of 
oxygen,  which  would  be  necessary  on  the  assumption  that 
ozone  was  a  teroxide  of  hydrogen. 

Dr.  Hofmann  was  extremely  interested  in  the  peculiar 
manner  in  which  the  electric  discharge  acted  upon  the  car¬ 
bonic  oxide.  Professor  Buff  and  himself  had  made  a  series  of 
experiments  upon  a  different  principle ;  they  wanted  to  obtain 
volumetric  results  capable  of  being  exhibited  as  lecture 
experiments.  They  used  the  discharge  from  a  Ruhmkorff’s 
coil.  He  wished  to  know  from  Dr.  Andrews  whether  the 
bulk  of  the  gas  in  the  carbonic  oxide  tube  was  increased, 
and  what  was  the  volume  of  the  gas  after  the  decomposition 
had  taken  place. 

Dr.  Andrews  could  not  answer  Dr.  Hofmann’s  question 
very  definitely,  as  the  experiments  were  not  quite  completed. 
With  regard  to  the  results,  if  the  discharge  was  passed 
through  the  gas  for  about  sixty  hours,  until  the  gas  is  con¬ 
tracted  to  about  one  third  of  its  original  volume,  the  residual 
gas  consisted  of  carbonic  acid,  oxygen,  and  carbonic  oxide. 
The  proportions  were  determined,  but  were  not  given,  as  the 
results  were  not  always  identical. 

Dr.  Hofmann  stated  that  the  passage  of  the  spark  current 
through  carbonic  oxide  did  not  produce  any  effect  within 
twenty-four  hours.  With  regard  to  sulphurous  acid,  thei’e 
was  for  some  time  no  effect  produced  with  the  spark  current ; 
but  after  two  or  three  hours  a  contraction  took  place,  and  a 
peculiar  yellow  deposit  was  obtained.  He  had  succeeded  in 
producing  a  very  considerable  contraction  ;  and  the  deposit 
was  obtained  in  such  quantity  that  they  were  enabled  to 
examine  it.  It  was  found  to  be  a  compound  of  anhydrous 
sulphuric  acid  and  sulphur.  On  addition  of  wrater,  sulphur 
was  separated  in  flakes,  and  the  solution  contained  free 
sulphuric  acid.  It  would  be  interesting  to  compare  the  pro¬ 
duction  of  the  yellow  body,  in  the  case  of  the  carbonic  oxide, 
with  the  production  of  this  substance  from  sulphurous  acid. 
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T.  N.  R.  Morson,  Esq.  President,  in  the  Chair. 

The  first  paper  read  was  On  Tallicoonah  Oil,  by  Mr.  R. 
Clark.  This  article,  known  also  as  Croupee  and  Coondee, 
is  obtained  from  the  seeds  of  a  tree  which  grows  abun¬ 
dantly  at  Sierra  Leone,  and  other  places  on  the  west  coast 
of  Africa.  The  fruit  of  the  tree,  which  ripens  in  March 
and  April,  is  a  globular  capsule,  containing  four  or  five 
seeds.  These  latter  are  dried  by  the  natives,  who  then 
beat  them  into  a  pulp,  which  is  boiled  with  Water  in  large 
clay  pots,  and  the  oil  is  skimmed  off  as  it  separates.  In  some 
places  the  seeds  are  roasted  before  they  are  beaten  into  pulp. 
The  oil  is  preserved  by  the  natives  in  large  wooden  troughs 
furnished  with  lids.  When  carefully  prepared  it  burns  well, 
but,  as  usually  obtained,  it  gives  a  smoky  flame.  It  is  a 
drying  oil,  and  answers  well  for  paints.  The  price  of  it  on 
the  Gold  Coast  is  is.  9 d.  per  gallon,  and  at  Cape  Coast  zs. 
per  gallon.  Owing  to  the  difficulty  of  introducing  a  new 


article  to  commerce,  no  great  quantity  had  been  exported 
from  Africa,  but  some  had  been  sent  to  America,  where  it 
had  fetched  the  same  price  as  palm  oil.  If  a  demand  for  it 
were  to  arise,  very  large  quantities  could  easily  be  obtained. 
It  is  soluble  in  ether.  Alcohol  dissolves  a  part  of  it,  and  se¬ 
parates  a  concrete  fat.  The  natives  use  the  oil  as  an  anthel¬ 
mintic,  administering  from  one  to  two  ounces  to  robust 
adults.  The  effects  resemble  those  produced  by  castor  oil. 
According  to  the  author,  it  must  be  used  with  judgment,  for 
an  overdose  excites  severe  vomiting  and  cold  sweats.  For 
ascarides  it  is  very  effective,  when  used  in  the  form  of  an  in¬ 
jection.  It  is  used,  besides,  as  a  liniment  for  rheumatism, 
and  as  an  application  in  some  skin  diseases.  The  oil  has  an 
extremely  bitter  taste,  which  seems  to  be  shared  by  all  parts 
of  the  plant  from  which  it  is  obtained,  and  probably  belongs 
to  an  alkaloid  which  has  not  yet  been  separated. 

Mr.  Han  bury  said  that  the  seeds  had  been  imported  in 
large  quantities,  and  he  had  seen  some  hard  fat  which  had 
been  obtained  from  them  by  hot-pressing.  The  residual 
cake,  he  thought,  would  yield  the  bitter  principle. 

The  next  paper  was  on  Taraxacum,  by  Mr.  T.  B.  Groves. 
The  author  said  he  had  collected  the  plant  at  all  seasons  of 
the  year,  and  he  believed  that  October  was  the  best  month  to 
collect  it  for  the  extract.  He  had  also  prepared  some  ex¬ 
tract  according  to  the  process  given  in  the  Pharmacopoeia, 
and  had  found  that  the  extract  so  prepared  had  no  similarity 
to  any  in  commerce.  It  was  an  opaque  tenacious  mass,  with 
a  mawkish  taste,  which  made  with  water  a  whitish  opaque 
fluid.  According  to  Pereira,  the  extract  is  bitter  and  aro¬ 
matic,  but  that  found  in  commerce  is  always  sweet.  The 
author  recommends  the  following  process  for  the  preparation 
of  the  extract.  The  roots  collected  in  October  are  sliced  and 
pressed,  by  which  means  about  half  their  weight  of  liquor  is 
obtained.  This  is  heated  and  then  strained,  afterwards  eva¬ 
porated  for  sometime  and  strained  again,  and  then  the  evapo¬ 
ration  continued  to  a  proper  consistence.  Such  an  extract 
can  be  preserved  for  any  length  of  time  by  placing  it  in  co¬ 
vered  pots,  sprinkling  the  surface  with  alcohol,  and  her¬ 
metically  sealing  the  pot  by  means  of  a  strip  of  sticking 
plaster.  The  fluid  extract  should  be  made  from  the  fresh 
roots  collected  at  the  same  time  of  the  year.  They  should  be 
quickly  cleaned,  sliced,  and  pressed.  If  half  their  Aveight  of 
liquor  is  not  obtained,  it  should  be  made  up  with  water.  The 
juice  must  noAv  be  evaporated  to  half  its  volume,  arid  one 
fourth  of  spirit  added.  It  must  iioav  be  filtered  and  the  re¬ 
siduum  gently  pressed.  The  author  insisted  on  the  necessity 
of  some  single  process  for  the  preparation  of  the  extract.  In 
consequence  of  its  being  prepared  in  various  >vays  from  roots 
collected  at  different  times,  it  was  difficult  to  find  tAvo  speci¬ 
mens  quite  alike.  The  liquors  differed  still  more.  He  hoped 
the  forthcoming  Pharmacopoeia  would  rectify  this  state  of 
things  by  giving  authoritative  directions  for  the  preparation 
of  both  liquor  and  extract.  The  consequences  of  the  differ¬ 
ences  in  these  articles  are  sometimes  disastrous  to  a  drug¬ 
gist  who  has  not  a  “  historic  name  ”  to  sustain  his  credit,  for 
patients  always  believe  that  the  medicine  first  made  up  from  a 
prescription  is  correct,  and  any  variation  in  appearance  or  taste, 
afterAvards,  is  the  result  of  a  mistake  on  the  part  of  a  dispenser. 

The  Chairman  agreed  in  the  necessity  of  uniformity  in 
the  mode  of  preparing  these  medicines,  and  Professor  Bently 
reiterated  his  opinion  that  the  proper  time  for  collecting  the 
roots  w  as  the  spring. 

Mr.  Haselden  then  made  some  remarks  on  the  prepara¬ 
tion  of  plasters.  He  objected  to  the  form  for  emplastrum  opii 
in  use,  which  makes  a  plaster  Avhich  runs,  and  goes  through  the 
leather.  He  thought  the  gum  thus  might  be  advantageously 
replaced  by  emp.  resince,  and  the  opium  by  a  solution  of 
morphia.  He  recommended  that  the  folloAving  form  should 
be  adopted  in  the  new  Pharmacopoeia: — 


Lead  Plaster  . 

• 

syj. 

Resin  Plaster 

• 

SiY. 

Acetate  of  Morphia 

• 

5j* 

Acetic  Acid  . 

• 

.'iv 

Water  . 

• 

3iy 
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Dissolve  the  morphia  in  the  acid,  diluted  with  the  water ; 
add  them  to  the  melted  plasters,  stir  and  keep  hot  until  all 
water  has  been  driven  off.  The  emplastrum  belladonna  was 
objected  to  on  account  of  its  disagreeable  smell  and  its  want 
of  adhesiveness  necessitating  a  margin  of  lead  plaster.  In 
the  Pharmacopoeia  of  1836  the  extract  of  belladonna  was 
ordered  to  be  mixed  with  resin  plaster,  but  this  made  an  ir¬ 
ritating  instead  of  an  anodyne  application,  and  in  the  next 
Pharmacopoeia  the  quantity  of  extract  was  doubled,  and  it 
was  united  with  soap  plaster.  The  result  was  a  soft  plaster 
which  would  not  adhere.  The  author  said  that  atropine 
might  be  used  in  this  case  to  replace  the  extract  of  bella¬ 
donna,  and  the  form  he  suggested  was  the  following : — 


Lead  Plaster  . 
Resin  Plaster 
Atropine 
Acetic  Acid  . 
Water  . 


3vj. 

3iv. 

grs.iv. 

3ij- 

3iv. 


The  atropine  should  be  dissolved  in  the  acetic  acid  and  then 
mixed  with  the  melted  plasters,  and  the  heat  continued  until 
all  the  water  and  acetic  acid  had  evaporated.  No  trial  had 
been  made  of  this  plaster,  but  the  one  prepared  with  morphia 
had  been  tried,  and  found  as  efficacious  as  the  plaster  of 
opium. 

The  Chairman  said  that  there  was  one  objection  which 
he  thought  was  fatal  to  the  use  of  atropine  in  plasters.  It 
was  completely  destroyed  at  a  temperature  a  little  above  that 
of  boiling  water.  There  was  no  such  objection  to  the  use 
of  morphia,  but  he  had  some  doubts  of  its  value  when  locked 
up  in  a  hard  resinous  plaster.  The  value  of  opium  in  a 
plaster  he  thought  was  much  over  estimated.  He  had  had  a 
man  engaged  in  pulping  2  cwt.  of  opium,  an  operation  which 
lasted  several  hours,  during  which  time  the  man  had  his 
naked  arms  constantly  immersed  in  a  strong  solution  of 
opium,  and  yet  lie  had  never  seen  any  narcoti  1  effect  pro¬ 
duced. 

Mr.  Whipple  said  he  had  seen  men  affecte  I  by  the  eva¬ 
poration  of  extract  of  opium. 

Mr.  Robbins  and  Mr.  IIanbury  told  of  cases  in  which 
severe  effects  had  followed  the  application  of  a  belladonna 
plaster.  In  that  related  by  Mr.  Robbins  death  almost 
ensued. 

The  next  paper  was  On  the  Adulteration  of  Carmine, 
by  J.  Attfield,  Demonstrator  of  Chemistry  at  St.  Bartho¬ 
lomew's  Hospital. 

The  object  of  the  author  in  this  communication  was  to 
draw  attention  to  the  fact  that  carmine  is  largely  adulterated 
with  dichromate  of  lead,  and  to  point  out  the  enormous  ex¬ 
tent  to  which  vermilion  is  used  for  the  same  purpose. 

After  describing  what  commercial  carmine  should  be,  and 
noticing  its  use  by  artists,  confectioners,  red  ink  makers,  &c. 
the  author  proceeded  to  detail  the  method  adopted  in  the 
examination  of  fifteen  samples  of  this  pigment,  obtained  from 
the  retail  shops  of  chemists  and  druggists,  and  artists’  colour- 
men,  in  various  parts  of  London.  It  mainly  consisted  in 
dissolving  out  the  carminic  acid,  or  pure  carmine,  by  am¬ 
monia,  the  dichromate  of  lead  by  hydrochloric  acid,  and 
estimating  the  vermilion  left :  insoluble.  Alumina  and  oxide 
of  tin,  being  necessary  ingredients  of  commercial  carmine, 
were  not  reckoned  as  adulterants.  Other  possible  adulterating 
agents  were  looked  for,  but  not  detected.  The  most  conve¬ 
nient  quantity  for  examination  was  found  to  be  one  deci¬ 
gramme.  > 

In  determining  the  actual  value  of  the  respective  speci¬ 
mens,  number  one  was  taken  as  the  standard,  the  worth  of 
the  others  being  calculated  from  the  per  centage  of  carmine 
contained  in  them. 

The  difference  in  the  cost  of  equal  quantities  of  the 
samples  was  pointed  out  as  somewhat  remarkable,  the 
poorest  specimens  generally  costing  most  money ;  and  even 
where  reduction  in  quality  was  accompanied  with  reduc¬ 
tion  in  price  the  former  far  outran  the  latter. 

Finally,  carmine  should  be  completely  soluble  in  solution 
of  ammonia,  and  attention  should  be  paid  to  the  purity  of 


tint  and  comparative  depth  of  colour  of  the  resulting  so¬ 
lution. 

A  diagram,  exhibiting  the  composition  of  the  several 
samples,  was  suspended  in  the  theatre ;  the  following  table 
is  an  abridgement  of  it : — 


I. 

Carmine. 

Alumina. 

,  Vermi¬ 
lion. 

Chrome 
l,-  red. 

Cost  of 
10  grains. 

Actual 

Value. 

99-4 

•6 

Sd. 

5  d. 

II. 

63-0 

6'o 

31*0 

Sd. 

3  hd. 

III. 

35’5 

2’0 

627 

lod. 

2  d. 

Y. 

767 

3'6 

197 

lod. 

4  d. 

VI.  |  46  6 

3 ‘4 

50-0 

3  hd- 

zhd. 

VII. 

26-8 

2-0 

71-2 

3  d. 

1  id. 

X. 

287 

6-o 

657 

XII. 

96-2 

2-5 

•jd. 

5  d. 

XIY. 

23-0 

trace 

77’° 

is.  5  <7. 

i\d. 

The  Chairman  announced  that  owing  to  the  Annual 
Meeting,  and  the  Conversazione,  there  would  be  no  Ordinary 
Meeting  in  May. 
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On  the  Educational  Uses  of  Museums.  By  Professor 
Edward  Forbes.  London:  Longmans,  1853. 

A  museum  really  illustrative  of  chemical  science  has  yet  to 
be  formed ;  the  chemist  may,  however,  learn  what  is  to  be 
avoided  in  forming  one,  and  may  also  derive  great  advantage 
from  a  study  of  the  collections  devoted  to  other  sciences. 
“  An  assemblage  of  curious  things,”  is  still  often  considered 
an  adequate  definition  of  what  a  museum  is  and  should  be. 
But  the  mere  gathering  together  of  things  curious,  rare,  or 
beautiful  (such  are  the  objects  supposed  to  be  requisite),  is 
but  the  first  step  in  the  formation  of  a  museum.  Classifica¬ 
tion  must  follow  collection  ;  while  description,  in  whatever 
way  conveyed,  is  also  necessary  before  a  museum  can  secure 
its  full  and  real  power  of  instruction.  The  founders  or 
curators  of  many,  if  not  of  most  museums,  seem  to  think 
that  their  task  is  but  to  form,  maintain,  or  increase  a  hetero¬ 
geneous  collection  of  objects.  On  this  point  the  late  Edward 
Forbes  makes  the  following  remarks,  still,  alas  !  too  appro¬ 
priate,  in  his  admirable  '  lecture  “  On  the  Educational  uses 
of  Museums,”  now  before  us,  which  we  will  take  as  the 
text  for  a  few  words  on  museums,  and  their  relation  to 
chemistry ;  — 

“  Unfortunately  not  a  few  country  museums  are  little  better 
:  than  raree-shows.  They  contain  an  incongrous  accumulation  of 
things  curious  or  supposed  to  be  curious,  heaped  together  in  dis¬ 
orderly  piles,  or  fneatly  spread  out  with  ingenious  disregard  of 
their  relations.  The  only  label  attached  to  nine  specimens  out 
of  ten  is,  ‘  Presented  by  Mr.  or  Mrs.  So-and-so ;  ”  the  object  of 
the  presentation  having  been  either  to  cherish  a  glow  of  generous 
self-satisfaction  in  the  bosom  of  the  donor,  or  to  get  rid  —  under 
the  semblance  of  doing  a  good  action  —  of  rubbish  that  had  once 
been  prized,  but  latterly  had  stood  in  the  way.  Curiosities  from 
the  South  Seas,  relics  worthless  in  themselves,  deriving  their  in¬ 
terest  from  association  with  persons  or  localities,  a  few  badly 
stuffed  quadrupeds,  rather  more  birds,  a  stuffed  snake,  a  skinned 
alligator,  part  of  an  Egyptian  mummy,  Indian  gods,  a  case  or 
two  of  shells,  the  bivalves  usually  single  and  the  univalves  de¬ 
corticated,  a  sea  urchin  without  its  spines,  a  few  common  corals, 
the  fruit  of  a  double  cocoa-nut,  some  mixed  antiquities,  partly 
local,  partly  Etruscan,  partly  Roman  and  Egyptian,  and  a  case 
of  minerals  and  miscellaneous  fossils,  —  such  is  the  inventory 
and  about  the  scientific  order  of  their  contents.” 
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A  long-established  and  somewhat  extensive  museum  in  the 
English  lake  district  affords  a  striking  instance  of  the 
entire  absence  even  of  an  attempt  at  systematic  arrangement. 
It  requires  a  more  profound  attention  than  most  visitors  can 
he  called  upon  to  give,  in  order  to  discover  the  connection 
between  the  following  objects  arranged  in  the  closest  proxi¬ 
mity  in  Crosthwaite’s  Keswick  Museum,  — •  a  cluster  of  55 
nuts  from  Grey  stoke  Park  —  chain  armour  of  the  time  of 
Stephen  —  a  stuffed  char — slippers  of  rattlesnake  skin  — 
the  helmet  of  an  Irish  dragoon !  Again,  what  abstruse 
relation  is  there  between  a  Chinese  churn,  a  monster  bam¬ 
boo,  the  prow  of  a  Russian  ship  ornamented  with  mica,  the 
skin  of  a  conger  eel  ?  But  this  museum,  it  will  be  said,  is  a 
private  one,  and  in  a  remote  and  rural  district.  Let  us  visit, 
then,  one  of  the  most  celebrated  homes  of  learning. 

What  is  the  present  state  of  the  only  Oxford  museum 
that  makes  any  attempt  to  illustrate  the  circle  of  the  natural 
sciences  ?  We  cannot  do  better  than  quote  the  words  of  an 
Oxford  guide-book ;  a  guide-book  which  has  the  usual  fail¬ 
ings  of  such  works,  but  which  yet  gives,  in  the  extracts  that 
follow,  a  fair  idea  of  the  collection  known  as  the  Ashmolean 
Museum.  Let  us  premise  that  the  specimens  described  are 
said  to  have  been  “  arranged  with  the  greatest  accuracy  by 
J.S.  Duncan,  D.C.L.,  according  to  the  best  recognised  system.” 
Now  for  the  development  of  this  admirable  system  :  — 

“  Left  of  the  entrance  to  the  staircase  are  various  skeletons  and 
a  collection  of  heads  and  feet  of  birds  and  quadrupeds :  together 
Avith  a  fine  collection  of  the  heads  of  antelopes  from  the  Cape  of 
Good  Hope,  presented  by  H.  Methuen,  Esq. ;  also  a  model  repre¬ 
senting  the  nerves  of  the  human  face,  by  Mr.  Paxton  of  Oxford  ; 
the  head  of  a  New  Zealand  chief  avIio  was  killed  in  battle,  &c. 
On  the  right  of  the  room  is  a  numerous  assortment  of  the  in¬ 
genious  Avork  of  Asiatics,  Africans,  and  other  uncivilised  nations. 

After  passing  some  Indian  canoes  arranged  with  great 
taste  upon  fragments  of  Egyptian  sarcophagi,  the  visitor 
will  find  himself  upon  the  staircase.  Here  is  a  varied  col¬ 
lection  of  paintings :  — 

“  A  portrait  of  old  Parr  taken  at  the  age  of  152 ;  an  ancient  and 
curious  historical  picture  of  the  battle  of  PaAda ;  a  drunkard ;  an 
idiot  tormenting  a  cat;  a  gamester;  a  dead  Christ,  by  Annibale 
Caracci  (  ?) ;  John  Selden  at  an  advanced  age,  and  Louis  XI.  of 
France.” 

Another  extract,  completing  the  description  of  this  in¬ 
teresting  but  miscellaneous  collection  (in  which  there  are, 
it  must  pot  be  forgotten,  some  almost  priceless  treasures), 
will  be  sufficient  for  the  present  purpose. 

“  On  entering  the  second  room,  opposite  the  door  is  a  large 
magnet  supporting  a  Aveight  of  160  lbs.  To  the  left  of  the  door, 
and  at  the  Avest  end,  are  lofty  glass  cases  containing  a  splendid 
collection  of  stuffed  birds.  Near  the  first  AvindoAV  is  an  ancient 
chair  of  the  time  of  Henry  VIII. ;  in  the  Avindow-place  is  the 
head  and  foot  of  the  dodo,  a  bird  noAv  extinct ;  also  a  curious 
rattle  cut  by  a  shepherd,  and  an  ancient  gag.  Near  the  second 
AvindoAV-place  is  a  model  of  the  Druidical  monument  at  Stone¬ 
henge.  Against  the  wall,  opposite  the  entrance,  are  cases  of  rep¬ 
tiles  and  fish,  in  spirits  and  otherwise.  I11  the  fifth  AvindoAV- 
place,  is  a  model  in  plaster  of  the  field  of  Walerloo,  representing 
the  position  of  the]  contending  armies  Avhen  the  Prussians 
approached ;  also  a  Babylonish  brick.  To  the  right  of  the  Avin- 
dow  is  a  portrait  of  Mary  Davis,  on  Avliose  head  greAV  tAVO  horns, 
Avhich  she  shed  twice  (one  of  them  being  preserved  in  a  glass 
case  adjoining),  and  a  variety  of  stuffed  quadrupeds.  Over 
these  cases  is  a  fine  collection  of  the  horns  of  ruminating 
animals.” 

The  next  curiosities  are  the  following  :  — 

“  Christ  bearing  his  cross,  executed  Avith  the  feathers  of  the 
humming  bird ;  an  ancient  peg  tankard  (it  having  formerly  been 
the  custom  for  each  person  to  drink  from  one  peg  to  the  other, 
and  if  he  should  drink  more  or  less,  to  pay  a  fine) ;  Burmese 
idols;  fragments  collected  by  Belzoni  in  the  Egyptian  cata¬ 
combs;  British  and  Roman  relics  from  tumuli  in  Kent,  Sussex, 
&c.  and  numerous  other  valuable  curiosities.” 

The  former  curators  of  the  Ashmolean  Museum  seem  to 
have  steadily  kept  in  view  the  assertion  of  Plato :  — “  There 
can  be  no  science  of  things  perceived  by  the  senses.” 

No  doubt  the  New  University  Museum,  under  its  present 


able  curator,  will  present,  when  the  collections  are  arranged, 
a  very  different  aspect. 

On  what  system  have  the  contents  of  such  museums  as 
those  Ave  have  noticed  been  arrauged  ?  Has  the  leading  idea 
been  that  colour,  that  size,  Avere  the  chief  characteristics  of 
nature  ?  Regarding  the  specimens  as  curiosities,  Avas  it 
thought  that  ridiculous  juxtaposition  would  enhance  their 
curiousness  ?  Why  are  badly  stuffed  animals  so  generally ' 
preferred  to  carefully  articulated  skeletons,  the  study  of 
which  would  prove  so  much  more  instructive  ?  The  shabby 
rhinoceros  and  the  dilapidated  giraffe  met  with  in  so  many 
museums  are  certainly  of  very  slight  educational  value. 

But  it  will  no  doubt  be  urged,  “  Flow  is  it  possible  to 
arrange  the  miscellaneous  objects  which  usually  constitute 
such  collections  ?  ”  Let  only  a  clear  idea  of  one  principle 
of  arrangement  be  formed  and  retained,  and  a  partial  success 
will  at  all  events  be  achieved :  an  accurate  catalogue  and 
full  descriptive  labels  will  aid  in  the  accomplishment  of  this 
result.  Let  us  recount  briefly  some  of  the  principles  on 
which  the  contents  of  museums  may  be  classified. 

It  might  at  first  sight  appear  that  the  ideas  of  time  and 
space  Avould  afford  suitable  grounds  for  the  primary  colloca¬ 
tion  of  objects.  But  it  will  be  found  that  historical  succes¬ 
sion  and  geographical  distribution  (for  by  these  terms  Ave 
must  interpret  the  ideas  of  time  and  space  respectively) 
will  lead  to  awkward  juxtapositions  of  wholly  dissimilar 
objects,  the  relations  of  which  will  thus  be  distant  and 
obscure.  Still  special  purposes  Avill  sometimes  justify  and 
even  require  such  arrangements,  though  generally  the  lesson 
to  be  taught  would  be  difficult  and  the  profit  small.  It 
needs  no  argument  or  illustration  to  proAre  that  mere  out¬ 
ward  similarity,  as  a  basis  of  classification,  w'ould  involve 
numerous  difficulties  and  absurdities.  But  it  seems  that  a 
triple  division  into  matter,  force  and  life,  will  exhaust  that 
aspect  of  the  earth  under  which  natural  history  and  natural 
science  present  it  to  our  attention.  We  may  thus  arrange 
our  various  collections  in  accordance  with  the  three  divisions 
of  natural  science  —  biology,  physics,  and  chemistry.  In 
each  of  these  divisions  certain  theoretical  or  essential  and 
also  certain  phenomenal  sciences  will  be  grouped :  thus 
biology  will  include  not  only  comparative  anatomy,  animal 
and  vegetable  physiology,  but  also  descriptive  zoology  and 
botany,  both  recent  and  fossil.  Moreover,  all  three  divisions 
are  linked  together  in  many  ways,  which  in  a  museum  may 
be  exhibited  in  the  arrangement  of  the  specimens  illustrative 
of  these  connecting  sciences. 

To  the  comparative  anatomists,  physiologists,  zoologists, 
botanists,  palaeontologists  and  physicists  of  the  present  time, 
may  well  be  left  the  task  of  remodelling  and  perfecting  the 
collections  illustrative  of  their  several  sciences  ;  the  chemist, 
however,  as  yet  has  scarcely,  if  at  all,  employed  the  museum 
as  a  means  of  instruction  in  his  department.  I11  his  lectures 
and  his  laboratory,  to  be  sure,  chemical  apparatus  and  che¬ 
mical  products  are  constantly  shoAvn  and  described,  but  this 
is  not  in  every  respect  equivalent  to  the  uniform,  intelligible, 
and  patent  classification  which  an  extensive  and  well-arranged 
chemical  museum  might  exhibit.  Such  a  collection  might 
serve  many  purposes,  and  might  almost  be  made  to  describe 
itself.  The  enlightened  chemist,  taking  warning  from  the 
failure,  and  learning  from  the  success  of  other  museums,  will 
readily  find  a  way  of  forming  an  instructive  chemical  col¬ 
lection.  He  will  not,  for  instance,  pursue  the  plan  Avhicli 
appears  to  have  been  adopted  in  arranging  the  specimens 
presented  to  the  Chemical  Society  of  London,  where  the  size 
of  the  bottles  seems  to  haAre  furnished  the  principle  of  classi¬ 
fication.  One  might  as  Avell  arrange  a  library  into  groups  of 
folio,  quarto,  and  octavo  books,  wholly  regardless  of  their 
contents.  But  the  specimens  in  a  chemical  museum  should 
be  so  ordered  and  labelled  as  to  illustrate  the  types,  the  nota¬ 
tion,  and  the  nomenclature  of  the  science  ;  while  models  of 
crystals  and  apparatus,  together  with  diagrams  and  drawings, 
will  serve  to  illustrate  crystallography,  chemical  processes, 
and  the  arts  dependant  thereon,  as  well  as  to  familiarise  the 
student  Avith  chemical  symbols,  formulae  and  reactions. 
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Notices  of  Patents — Correspondence — Arsenic  Cmcsts. 


New  or  Improved  Methods  of  Manufacturing  a  certain  Metallic 
Compound  or  Alloy.  Robert  Mushet. 

We  have  already  noticed  Mr.  Mushet’s  patent  for  producing 
alloys  of  iron  with  tungsten  or  tungsten  and  manganese. 
The  present  patent  is  merely  for  puddling  the  alloy  as  pre¬ 
pared  by  the  former  process,  and  so  rendering  it  malleable. 
He  follows  the  common  process  for  puddling,  and  states  that 
the  alloy  so  produced  and  puddled  is  denser  and  harder  than 
ordinary  iron. 


Improvements  in  the  Treatment  of  Iron.  John  Prentice 

Farrar. 

This  patent  is  for  treating  iron,  while  molten,  with  cyanogen 
or  sal-ammoniac,  which  (he  says)  he  finds  to  be  “  highly 
beneficial  and  successful  in  purifying  cast  iron,  and  in  in¬ 
creasing  the  strength  thereof.” 

As  the  patentee  uses  a  pound  and  a  half  of  prussiate  of 
potash  and  two  pounds  and  a  half  of  sal-ammoniac  to  the 
ton  of  ore,  or  one  and  a  half  pounds  of  each  of  them  to  the 
ton  of  pig  iron  in  the  cupola,  or  to  one  ton  of  wrought 
iron  if  melted  in  the  crucible,  we  confess  we  are  totally  at  a 
loss  to  see  what  advantage  he  can  expect  to  derive. 

“  In  some  cases  I  introduce  the  before-named  ingredient 
into  the  ladle  before  tapping  molten  iron  from  the  furnace,  j 
and  into  which  ladle  it  may  be  drawn.  I  thus  derive  the 
action  of  the  gases  arising  from  the  ingredients.”  It  is 
these  gases  he  looks  to  as  his  purifying  and  strengthening 
media. 

As  for  the  prussiate  it  will  yield  a  little  carbon,  which  if 
added  to  pig  iron  will  incontinently  be  removed  in  the  next 
process.  As  to  two  or  three  pounds  of  sal-ammoniac  in  the 
state  of  vapour  purifying  a  ton  of  iron,  we  do  not  hesitate  to 
say  that  it  is  a  gross  delusion.  Mr.  Farrar  dates  from  New 
York.  Verbum  sap. 


CORRESPONDENCE. 

Arsenic  Crusts. 

To  the  Editor  of  the  Chemical  News. 

Sir, — While  acknowledging  the  ingenious  character  of  many 
of  Dr.  Guy’s  adaptations,  as  described  in  his  paper  read 
before  the  Society  of  Arts,  I  must  altogether  demur  to  the 
proposed  employment  of  flat  discs  of  glass  for  receiving 
arsenical  crusts.  Except  with  very  high  magnifying  powers 
(which  are  rendered  unnecessary  by  adopting  a  process  which 
I  shall  presently  describe)  a  glass  tube  of  half  an  inch 
diameter  offers  equal  facilities  for  examination  under  the 
microscope.  Indeed,  for  small  crystals,  even  a  quarter  inch 
objective  (magnifying  500  diameters)  can  be  so  employed, 
with  the  slight  drawback  of  needing  some  extra' focussing.  On 
the  other  hand  the  rapid  sublimation  required  in  Dr.  Guy’s 
method  must  involve  the  loss  of  part  of  the  arsenical  vapour 
at  the  mouth  of  the  tube,  which  is  only  loosely  covered  by 
the  flat  glass,  and  another  portion,  being  very  dense,  will 
remain  in  the  tube  itself,  whilst  that  which  reaches  the  disc 
wflll  be  deposited  on  it  in  a  nearly  amorphous  condition.  No 
wonder  that  such  “  mists  ”  should  frequently  require  objec¬ 
tives  of  one-eighth  inch  to  develop  any  crystallic  character, 
and  even  then  a  few  imperfect  triangular  facets  afford  but 
unsatisfactory  evidence  of  octahedralism  when  we  consider 
what  weighty  issues  are  in  a  measure  dependent  on  the 
making  out  that  feature.  It  is,  however,  in  the  power  of 
the  operator  to  obtain  crystals  of  arsenious  acid  as  perfect  as 
he  can  those  of  alum  an  inch  or  two  in  diameter,  and  by 
acting  on  the  same  principle,  namely,  by  obtaining  a  very 
gradual  formation  during  slow  cooling.  The  following  is 
the  modus  operandi,  as  described  in  Table  I.  of  my  “  Com¬ 
pendium  of  Qualitative  Analysis.”  Drive  the  substance 
entirely  off  the  lower  half  of  the  tube,  which  is  made  very 
hot  by  waving  it  about  in  the  flame.  Then  re-vaporise  the 
sublimate,  holding  the  tube  (which  should  be  closed  by  a  I 


loosely-fitting  cork)  as  upright  as  possible.  The  dense 
vapour  sinks  to  the  bottom,  and  will  give  large  and  regular 
crystals  as  the  glass  slowly  cools.  These  crystals  glitter  in 
the  sun  like  diamonds,  and  exhibit  the  same  play  of  colours ; 
they  are  from  one  one -hundred- an d-fiftieth  to  one  two-hun¬ 
dredth  of  an  inch  in  diameter,  and  under  an  inch  objective  form 
specimens  for  the  micro-crystallographer.  Here  and  there 
we  find  octahedra  absolutely  perfect,  but  they  are  more  fre¬ 
quently  truncated  ;  all  the  angles,  however,  being  beautifully 
sharp.  The  majority  are  transparent,  but  some  are  only 
translucent,  or  even  opaque.  By  reflected  light  (using  a 
bulls  eye  condenser)  they  appear,  in  consequence  of  their 
adamantine  lustre,  like  diamonds  lying  in  high  relief  on  a 
black  ground ;  but  their  complete  shape  is  most  strikingly 
displayed  by  a  combination  of  strong  reflected  and  feebler 
transmitted  rays  of  various  degrees  of  obliquity.  A  tube  of 
half  an  inch  diameter,  under  a  one-inch  objective,  presents 
nearly  the  entire  field  in  focus,  and  the  perfect  crystals 
appear  from  one-half  to  three-quarters  of  an  inch  in  diameter. 

As  regards  the  statement  that  arsenious  acid  sometimes 
assumes  the  cubic  form,  I  would  venture  to  suggest  that  Dr. 
Guy  may  possibly  have  been  deceived  by  a  hasty  examina¬ 
tion.  An  octahedron,  if  opaque  and  seen  only  by  transmitted 
light,  often  appears  a  cube,  since,  when  viewed  perpendi¬ 
cularly  to  either  axis,  its  section  or  outline  is  square.  I  may 
mention  as  a  parallel  case  that  I  have  obtained  crystals  of 
hydrate  of  calorine  full  a  tenth  of  an  inch  in  diameter  which, 
for  the  most  part,  seemed  to  be  perfect  rhombs  (the  angles 
were  no°  and  700),  but  a  closer  observation  convinced  me 
that  Faraday’s  description  of  them  as  “  acute  flattened  octo- 
hedra  with  three  unequal  axes  ”  (i.  e.  rhombic  octahedra) 
was  really  correct.  Such  misapprehensions  are  very  likely 
to  occur  under  high  magnifying  powers. 

I  will  describe  an  actual  experiment  which  will  show  that 
my  method  is  applicable  to  minute  quantities  as  Dr.  Guy’s, 
while  it  is  far  more  conclusive  in  its  results.  Dr.  Guy  states 
that  a  thousandth  of  a  grain  of  arsenious  acid  yielded  on 
sublimation  a  “  circular  mist  consisting  of  brilliant  detached 
points  distributed  evenly  over  the  surface  (of  a  disc)  and 
easily  resolved  into  octahedra  under  an  eighth  power  of  the 
microscope.”  By  way  of  comparison  I  accurately  weighed 
out  a  grain  of  pure  arsenious  acid  on  a  balance  sensible  to 
the  thousandth  of  a  grain.  I  dissolved  this  in  water,  and 
make  up  to  a  known  bulk.  By  means  of  a  graduated  pipette 
I  took  a  thousandth  part  of  this,  containing  of  course  a  thou¬ 
sandth  of  a  grain  of  arsenious  acid,  and  evaporated  it  to  dry¬ 
ness  on  a  bit  of  curved  glass.  The  latter,  with  the  slight 
residue  adhering  to  it,  was  then  cut  up  and  placed  in  a  corked 
tube,  four  inches  long  by  four-tenths  of  an  inch  in  diameter. 
On  igniting  the  fragments,  a  feeble  sublimate  appeared  half¬ 
way  up  the  tube,  which,  under  a  quarter-inch  objective,  was 
seen  to  consist  of  granules,  evidently  crystalline,  but  of  inde¬ 
terminable  shape,  and  not  more  than  one  ten-thousandth  of 
an  inch  in  size.  Re-sublimed  by  my  method,  these  gave  a 
few  crystals,  which  were  sought  out  by  the  inch  objective, 
and  then  examined  under  the  quarter-inch.  They  were 
beautifully  perfect  in  shape,  and  about  one  twelve-hundredth 
of  an  inch  in  diameter.  This  alone  would  yield  the  strongest 
presumptive  evidence  of  the  nature  of  the  substance  in  ques¬ 
tion,  but  I  can  by  no  means  agree  with  one  of  the  speakers 
at  the  meeting  (Dr.  Thudichum),  who  considered  that  we 
might  afford  to  neglect  applying  the  liquid  tests  to  a  solution 
of  the  sublimate.  Each  reaction  must  stand  for  what  it  is 
worth,  but  the  concurrence  of  many  furnishes  proof  the  most 
irrefragable.  The  above  quantity  seems  to  be  about  the 
smallest  that  would  yield  any  definite  result  in  a  tube  of  the 
size  named ;  but  unless  much  more  than  a  thousandth  of  a 
grain  of  arsenious  acid  were  obtained  by  Reinch’s  test,  I,  for 
one,  should  be  extremely  loath  to  assert  that  it  had  been 
criminally  administered.  Indeed  I  fear  that  the  detection  of 
this  particular  poison  has  reached  an  almost  dangerous 
degree  of  delicacy,  for  we  live  surrounded  by  means  of  uncon¬ 
sciously  absorbing  traces  of  arsenic.  We  breathe  arsenicated 
dust  from  the  green  flock  papers  on  our  walls ;  arsenical 
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papier  moure  lies  soaking  on  dishes  afterwards  used  for  culi¬ 
nary  purposes ;  arsenic  is  contained  in  glazed  green  papers 
which  are  often  employed  for  wrapping  cocoa  and  other 
articles  of  food,  and  confectioners  supply  it  wholesale  in  their 
cake  ornaments.  The  very  drugs  prescribed  for  our  relief, 
especially  the  compounds  of  bismuth,  are  tainted  with  arsenic, 
and  it  has  even  been  detected  in  carbonate  of  soda.  Nay 
more,  even  our  vegetable  food,  as  Professor  Davy  has  lately 
pointed  out,  may  be  contaminated  with  arsenic  derived  from 
superphosphate  manure,  and  there  is  probably  no  drinking 
water  containing  iron  without  a  trace  of  arsenic  as  well. 
Now  metals  are  remarkably  prone  to  become  localised  in 
particular  organs  ;  the  “  dropped  joints  ”  of  painters  are 
found  to  contain  lead  permanently  combined  with  the  tissue, 
and  a  course  of  iodide  of  potassium  will  bring  off  abundance 
of  mercury  by  the  urine  years  after  its  administration.  It 
would  appear  by  no  means  improbable  that  traces  of  arsenic 
occasionally  introduced  into  the  system  may  be  stored  up  in 
like  manner  (especially  in  the  liver),  till  in  the  course  of 
years  the  amount  becomes  appreciable.  Many  aquatic  plants 
contain  much  iodine,  all  gradually  absorbed  from  the  water 
in  which  they  live,  though  it  cannot  be  detected  therein  from 
the  minuteness  of  its  quantity ;  the  vegetable  tissue,  however, 
accumulates  it  and  retains  it  persistently.  So  may  it  be  with 
arsenic  in  the  human  body  ;  and  I  think  toxicologists  should 
pause  before  affirming  that  it  had  been  criminally  administered 
unless  a  proportionate  amount  of  the  poison  is  found. 

I  am,  &c.  Frederick  W.  Griffin,  Ph.  D. 


Improvements  in  the  Manufacture  of  Steel  and  Wrought  Iron. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  I  have  observed  in  the  Chemical  News  (p.  203) 
a  notice  of  my  patent  for  Improvements  in  the  Manufacture 
of  Steel  and  Wrought  Iron,  which  ends  with  an  inquiry  respect¬ 
ing  the  breaking  up  of  the  metal  on  the  floor  of  the  refining 
chamber.  To  obviate  this  difficulty,  which  is  the  chief  ob¬ 
jection  to  the  process,  I  give  the  floor  of  the  chamber  a  suffi¬ 
cient  inclination  from  the  cone  on  which  the  melted  iron 
strikes  to  prevent  its  accumulating  in  thick  plates  or  lumps. 
Cast-iron  moulds  similar  to  those  now  in  use  may  also  be 
conveniently  used.  The  process  is  now  being  carried  out 
at  the  works  of  the  Pembrokeshire  Coal  and  Iron  Company, 
and  I  hope  shortly  to  be  able  to  bring  some  of  the  iron,  which 
will  be  found  to  possess  very  great  tenacity  and  closeness  of 
grain,  before  the  notice  of  the  public.  —  I  am,  &c. 

W.  H.  Nevill. 


Chemical  Notices  from  Foreign  Sources. 

1.  mineral  chemistry. 

On  Hyi>oniol>ic  Fluorides. — H.  Rose  describes  some 
of  these  combinations.1  The  hydrate  of  hyponiobic  acid 
easily  dissolves  in  fuming  hydrofluoric  acid  at  the  ordinary 
temperature.  When  the  solution  is  evaporated  to  dryness, 
hydrofluoric  acid  is  first  disengaged,  and  then  by  further  heat¬ 
ing  white  vapours  of  the  fluoride  :  there  remains  the  hypo¬ 
niobic  acid,  which  is  yellow  while  hot,  but  becomes  white  on 
cooling.  When  it  is  attempted  to  distil  hyponiobic  with 
hydrofluoric  acid,  the  former  is  not  volatilised  ;  but  if  some 
concentrated  sulphuric  acid  is  added  to  the  mixture,  vapours 
of  the  hyponiobic  fluoride  are  produced  at  the  ordinary  tem¬ 
perature,  which  decompose  in  water.  Hyponiobic  fluoride, 
like  the  niobic,  combines  with  metallic  fluorides,  but  the  com¬ 
bination  of  these  double  salts  could  not  be  obtained  with  the 
hydrofluates  of  fluoride  of  sodium  and  potassium. 

The  fluoride  of  hyponiobium  and  potassium  is  obtained 
either  in  a  crystalline  powder,  in  scales  or  in  needles. 
Dried  at  ioo°  C.  it  dissolves  in  a  small  quantity  of  warm 
water,  but  the  solution  becomes  turbid  after  some  minutes, 
and  can  only  be  made  clear  by  the  addition  of  some  di- 
ute  sulphuric  acid.  When  the  excess  of  sulphuric  acid  is 


driven  off,  the  sulphate  of  potash  can  be  separated  from  the 
hyponiobic  acid  by  means  of  water.  The  salt  contains 
2  K  Fl  +  Nb  Fl3. 

The  fluoride  of  hyponiobium  and  sodium  appears  to  contain 

Na  Fl+Nb  FI  , 

mixed  with  some  hydrofluate  of  fluoride  of  sodium  and  some 
fluoride  of  sodium. 

II.  ORGANIC  CHEMISTRY. 

Grases  in  Mill*. — Hoppe2  has  published  a  long  account 
of  the  ingredients  of  milk,  to  which  we  shall  return  on 
another  occasion :  the  following  analyses  of  the  gases  in  that 
fluid  we  extract  now*.  The  milk  was  drawn  and  the  exami¬ 
nation  was  made  with  all  possible  precautions,  but  the  results 
obtained  were  very  different.  The  milks  contained  frofn  3-2 
to  3 *4  per  cent,  at  3S°C.  and  the  composition  was  as  follows  : 

1.  11. 

Carbonic  acid . 9'oo  55*15 

Oxygen . 957  +29 

Nitrogen . 81-43  4050 

IOO’OO  zoo  00 

O11  Two  Aew  Series  of  Acids. — When  monochlor- 
acetate  of  soda  is  boiled  with  water,  it  is  converted  into 
chloride  of  sodium  and  glycolic  acid.  Heintz  endeavoured 
to  form  lactic  acid  by  treating  monochloracetic  acid  with 
methylate  of  soda.  The  reaction  indicated  by  theory  took 
place,  but  the  acid  formed  differed  from  both  lactic  and 
sarcolactic  acids,  although  it  possessed  the  same  composition. 
Heintz  has  named  it  metlioxacetic  acid. 

The  reaction  which  takes  place  is  as  follows  :  — 

Monochlora-  Methylate  ,Methoxacetate  Wood 
cede  acid.  of  soda.  of  soda.  spirit. 

^H3cT^ +2C0H3  NaCL  =  C4  H2(  C2H3 )  Na  06  +  CJI,  <V+  NaCl. 

On  evaporating  the  aqueous  solution  of  methoxacetate  of 
soda  with  some  sulphate  of  zinc,  and  exhausting  the  residue 
with  alcohol,  methoxacetate  of  zinc  is  dissolved.  This 
latter  salt  crystallises  from  the  aqueous  solution  in  large  and 
beautiful  crystals,  which  contain 

C6H5()5.ZnO  +  2IIO. 

The  solution  of  this  salt  decomposed  by  sulphuretted 
hydrogen,  and  submitted  to  distillation,  gives  at  i98°C. 
methoxacetic  acid  in  the  form  of  a  colourless  acid  liquid, 
with  a  smell  like  acetic  acid.  The  author  expresses  the 
composition  of  the  acid  by  the  formula  CGH504  1  n 

H  J^2* 

Ethylate  of  soda  acts  violently  on  monochloracetic  acid  : 
the  products  of  the  reaction  are  chloride  of  sodium,  and  the 
soda  salt  of  a  new  acid  homologous  with  the  last,  which 
Heintz  calls  ethoxacetic  acid.  Its  formula  is  C8H806. 

In  the  same  ,way  amoxacetic  and  phenoxacetic  acids  are 
formed  by  the  faction  of  amylate  and  phenylate  of  soda  on 
monochloracetic  acid. 

When  the  soda  salts  of  organic  acids  are  heated  with 
monochloracetic  acid,  chloride  of  sodium  is  formed,  and  new 
organic  products  which  the  author  proposes  to  study.3 

Coml*ustit>ility  of  Tobacco.  —  Smokers  know  that 
there  is  a  great  difference  in  the  combustibility  of  various  to¬ 
baccos,  but  have  not  troubled  themselves  about  the  reason  why. 
M.  Schloesing,  chemist  to  the  Imperial  Tobacco  Manufac¬ 
tory,  has  however  occupied  himself  with  the  question,  and 
has  come  to  the  following  conclusions:  1.  That  the  ashes  of 
a  combustible  tobacco  always  contain  carbonate  of  potash  (to¬ 
bacco  never  contains  soda)  in  proportion  to  its  combustibility. 
2.  That  the  ashes  of  an  incombustible  tobacco  do  not  contain 
carbonate  of  potash.  3.  That  an  incombustible  tobacco  may 
be  made  combustible  if  an  organic  salt,  such  as  malate, 
citrate,  oxalate  or  tartrate,  be  added  to  it.  And  4.  That  a 
combustible  tobacco  may  be  made  incombustible  by  adding  to 
it  a  sulphate  or  chloride  of  calcium,  magnesia,  or  ammonia. 
The  carbonate  of  potash,  however,  cannot  be  the  cause  of 
the  combustibility,  inasmuch  as  it  does  not  pre-exist  in  the 
plant  but  is  a  product  of  combustion.  The  cause  must  be 


1  Pogg.  Ann.  der  Phys.  u.  Client.  Bd.cviii.  s.  465. 


2  Chemisches  Centralblalt,  No.  iv.  p.  60. 

3  Monatsbericht  d'Acad.  der  Winenschajten  xu  Berlin,  Aug.  1859,  p.554. 
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looked  for  in  the  organic  compounds  of  potash,  the  incinera¬ 
tion  of  which  furnishes  the  carbonate.  In  a  future  commu¬ 
nication  the  author  intends  to  give  some  information  which 
will  tend  to  improve  the  culfure  of  tobacco.4 

The  Alcoholic  fermentation. — M.  Pasteur5  pub¬ 
lishes  the  beginning  of  a  long  essay  on  the  alcoholic  fermen¬ 
tation,  in  which  he  shows  that  glycerine  and  succinic  acid 
are  constant  products  of  the  alcoholic  fermentation,  that  the 
elements  of  these  bodies  are  obtained  from  the  sugar  and  not 
from  the  yeast :  that  glycerine,  succinic  acid,  alcohol  and 
carbonic  acid,  are  not  the  only  products  ;  and  that  lactic  acid 
is  sometimes  an  accidental  product.  He  then  enters  on  the 
question  what  becomes  of  the  yeast,  and  shows  that  the  nitrogen 
of  this  body  is  never  transformed  into  ammonia  during  the 
fermentation,  and  that  when  ammonia  is  added  it  disappears. 

Houblonine. — A  M.  Ramont6  has  made  a  great  dis¬ 
covery.  He  says  that  by  making  a  decoction  of  hops  in  a 
close  vessel,  he  has  obtained  an  extract  which  he  calls 
houblonine,  and  which  he  says  contains  all  the  active  princi¬ 
ples,  aromatic,  bitter,  and  astringent  of  the  hop,  by  the  help 
of  which  he  expects  to  simplify  the  brewing  of  beer. 

in.  CHEMICAL  ANALYSIS. 

Removal  of  Arsenic  from  §ulpl&urlc  Acid. — Dr. 

Grager 7  writes  that  arsenic  is  most  easily  removed  from  sul¬ 
phuric  acid  by  means  of  chloride  of  barium.  Crystals  of 
this  salt  should  be  added  to  the  acid  previously  made  hot. 

4  Comples-Rendus,  1. 1.  p.  60. 

5  Ann.  deChim.  et  de  Flips,  t.  Iviii,  p.323. 

6  Cosmos. 

7  Dingler's  Polytech.  Journ.  Bd.  civ.  s/236. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Retermination  of  tlie  Amount  of  Alcol&ol  in 
Wines  and  other  Alcoholic  Mixtures. — Sir, — In  reply 
to  your  correspondent  in  No.  16  of  the  Chemical  News,  p.  192, 
I  beg  leave  to  say  that  I  did  not  “  set  out  with  the  assertion  that 
the  result  obtained  in  the  working  of  the  example  is  erroneous.” 
What  I  said  was  that  if  the  rule  given  in  No.  3  were  followed  it 
must  give  a  false  result :  and  I  must  say  so  still ;  for  the  correct 
result  is  obtained  by  following,  not  the  rule  given  at  p.  36,  but  a 
different  rule,  this,  viz.  from  the  sum  of  unity  +  the  sp.  gr.  of  the 
wine  subtract  the  sp.  gr.  of  the  fluid  after  evaporation  and  made 
up  with  water.  In  the  formula  given  by  me  at  p.  108,  s2=  1  —  2  A 
is  the  sp.  gr.  of  a  volume  v  of  alcohol  and  water.  When  another 
volume  v  of  water  is  added  to  this  the  sp.  gr.  of  the  volume  2v 
I  "i"  So 

will  be - -  =  1  —  a=  1  +Wi~ w2;  and  it  is  according  to  this 

formula  that  the  example  in  No.  3  is  worked,  and  not  according 
to  the  ride  given  in  words.  The  example  was  worked  by  some  one 
who  knew  how  to  depart  from  the  rule.  But  there  are  others 
who  simply  follow  a  rule  laid  down  ;  such  persons  would  neces¬ 
sarily  obtain  a  false  result  by  following  the  rule  given  in  No.  3. 
For  +'0127  is  the  only  possible  difference  between  roo8o  and 
0-9933:  by  no  operation  direct  or  “reverse”  can  o’9873  be  the 
difference. — E.  G. 

Valuation  of  Stannate  of  $o<la. — Sir, — Would  any  of 
your  numerous  correspondents  be  so  kind  as  to  favour  me  with  a 
simple  and  expeditious  method,  by  means  of  which  the  amount  of 
soluble  oxide  of  tin  in  commercial  stannate  of  soda  could  be  de¬ 
termined  volumetrically. —  Chemicus. 


MISCELLANEOUS. 


lieliig’s  Soup  for  Invalifls. — Take  half  a  pound  of 
newly  killed  beef  or  fowl,  chop  it  fine,  add  i^lb.  of  distilled  water, 
with  four  drops  of  pure  muriatic  acid,  and  34  to  67  grains  of 
common  salt,  and  stir  well  together.  After  an  hour  the  whole  is 
to  be  thrown  on  a  conical  hair  sieve,  and  the  fluid  allowed  to 
flow  through  without  any  pressure.  The  first  thick  portions 
which  pass  through  are  to  be  returned  to  the  sieve,  until  the 
fluid  runs  off  quite  clear.  Half  a  pound  of  distilled  water  is  to  be 
poured  in  small  portions  at  a  time  on  the  flesh  residue  in  the 
sieve.  There  will  be  obtained  in  this  way  about  a  pound  of  fluid 
(cold  extract  of  flesh),  of  a  red  colour,  and  having  a  pleasant 
taste  of  soup.  The  invalid  is  allowed  to  take  it  cold,  a  cupful  at 
a  time  at  pleasure.  It  must  not  be  heated,  as  it  becomes  muddy 


by  heat,  and  deposits  a  thick  coagulum  of  albumen  and  colouring 
matter  of  blood.  In  soup  prepared  in  the  usual  way  by  boiling, 
all  those  constituents  of  flesh  are  Avanting  Avhich  are  necessary 
for  the  formation  of  blood  albumen ;  and  the  yolk  of  egg  Avhich 
is  added  is  poor  in  those  substances,  for  it  contains  in  all  82^  per 
cent.  of  Avater  and  fat,  and  only  17 £  per  cent,  of  a  substance  the 
same  or  ATery  similar  to  albumen  of  egg.  But  Avhether  it  is  equal 
in  its  power  of  nutrition  to  the  albumen  of  flesh,  is  at  least 
doubtful  from  the  experiments  of  Magendie.  Besides  the  al¬ 
bumen  of  flesh,  the  new  soup  contains  a  certain  quantity  of 
colouring  matter  of  blood,  and  Avith  it  a  much  larger  quantity  of 
the  necessary  iron  for  the  formation  of  the  blood  corpuscles,  and 
finally  the  muriatic  acid  to  assist  digestion.  A  great  obstacle  to 
the  use  of  this  soup  in  summer  is  its  liability  to  change  in  warm 
weather.  It  enters  into  fermentation  like  sugar  with  yeast,  but 
without  acquiring  a  bad  odour.  What  may  be  the  substance 
Avhich  gives  rise  to  this  fermentation  is  a  question  well  worthy  of 
being  i investigated.  The  extraction  of  the  flesh  must  conse¬ 
quently  be  made  Avith  very  cold  water,  and  in  a  cool  place.  Iced 
Avater,  and  external  cooling  Avith  ice,  completely  remove  this 
difficulty.  But  the  most  important  point  to  be  attended  to,  is  to 
employ  meat  quite  recently  killed,  and  not  several  days  old. 

Adulteration  in  America. — Dr.  Hiram  Cox,  the  Cin  • 
cinnati  inspector,  has  published  many  deeply  interesting  facts  of 
his  experience  in  testing  liquors  sold  in  that  city.  In  700  in¬ 
spections  of  stores  and  lots  of  liquors  of  every  variety,  he  found 
that  90  per  cent.  Avere  impregnated  Avith  the  most  pernicious  and 
poisonous  ingredients.  Nineteen  young  men,  all  sons  of  respect¬ 
able  citizens,  were  killed  outright  by  only  three  months  drinking 
of  these  poisoned  liquors.  Many  older  men,  Avho  Avere  only 
moderate  drinkers,  died  within  the  same  period  of  delirium 
tremens,  brought  on  in  one  quarter  the  time  usual,  even  with 
confirmed  drunkards,  by  drinking  this  same  poison.  Of  400 
insane  patients,  he  found  that  tAVO  thirds  had  lost  their  reason 
from  that  cause.  Many  of  them  Avere  boys  under  age.  One  boy 
of  seventeen  Avas  made  insane  by  the  poison  from  being  drunk 
only  once.  Seeing  tAVO  men  drinking  in  a  grog  shop,  and  that 
the  Avhisky  was  so  strong  that  it  actually  caused  tears  to  Aoav 
from  the  eyes  of  one  of  them,  the  doctor  obtained  some  of  it  and 
applied  his  tests.  He  found  it  to  contain  only  17  per  cent,  of 
alcohol,  Avlien  it  should  lia\Te  contained  40,  and  that  the  difference 
Avas  supplied  by  sulphuric  acid,  red  pepper,  caustic  potassa,  and 
strychnine.  A  pint  of  this  liquor  contained  enough  poison  to 
kill  the  strongest  man.  The  man  Avho  had  manufactured  it  li  ad 
grown  Avealthy  by  producing  it. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from1  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  Avith  Avhich  we  do 
not  agree. 

S.  C. — When  a  tincture  is  made  with  Egyptian  and  Turkey  opium 
together,  they  should  first  be  dissolved  in  boiling  water,  and  the  rectified 
spirit  added  when  the  solution  is  cold.  The  tincture  can  then  be  obtained 
bright.  Generally  a  tincture  made  Avith  Egyptian  opium  will  not  filter 
bright,  but  now  and  then  a  sample  is  met  with  which  will. 

B.  G. — We  do  not  think  it  necessary  to  teach  our  readers  the  rudiments 
of  chemical  analysis.  There  are  several ; small  works  on  analysis  which 
you  can  buy.  Fresenius  or  Noad  is  often  to  be  met  with  cheap  on 
London  bookstalls. 

TV.  D. — 1.  By  the  slow  combustion  of  phosphorus  {See  Chemical 
News,  No.  10.  — 2.  40  cells  are  required  to  showr  the  light  well. — 3.  The 
details  of  the  process  will  be  found  in  the  specification  of  the  patent. — 4. 
Mix  twolequivalents  of  the  ferrocyanide  with  5  eq.  of  nitric  acid  diluted 
with  an  equal  bulk  of  water.  When  dissolved,  transfer  the  solution  to  a 
large  flask  and  heat  over  a  water-bath.  When  it  gives  only  a  dark  green 
or  slate  coloured  precipitate  with  ferrous  salts,  remove  from  the  fire  and 
leave  the  solution  to  crystallise.  Separate  the  mother  liquor,  and  neu¬ 
tralise  with  carbonate  of  potash.  The  liquid  then  contains  only  the 
nitro-prusside  and  nitrate  of  potash.  The  nitrate  crystallises  out  first,  and 
the  remaining  liquid  on  further  evaporation  gives  Crystals  of  the  nitro- 
prusside.— 5.  Not  inconvenient:  but  would  require  at  first  a  little  more 
thought. 

Cymro _ 1.  We  cannot.— 2.  Hassall’s  Adulterations  Detected,  &c. 

TV.  G.  —  l.  We  do  not  know  Susquehanna  root.  It  is  a  mythical  remedy  of 
some  country  quacks.— 2.  We  cannot  answer  the  question — 3.  a  should  be 
4  (KO  C105)  +  12  HC1  ^  4  KC1  +  12  HO  +  3  C104  +  9  Cl ; 

r(KO.C105)  +  2(HO  S03)  =2(KO.S03)  +  2HC1+KOC107  +  2CIO4. 
—4.  The  mercury  ought  not  to  separate,  but  it  is  rare  to  find  a  sample  m 
which  it  does  not _ 5.  Probably  yes,  if  the  vine  disease  should  increase. 

A  College  Chum.—  It  is  probably  a  mixture  of  several  things  (the  com¬ 
position  of  which  will  depend  upon  the  degree  of  purity  of  the  original 
benzole),  and  some  undecomposed  nitro-benzole. 


***  All  Editorial  Communications  are  to  be  addressed  to  Mr.  Crookes, 
Advertisements  and  Business  communications  to.  the  Publisher,  at 
the  Office,  12  and  13  Red  Lion  Court,  Fleet  Street,  London.  E.C. 
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Action  of  Chlorine  and  Iodine  on  the  Oxide  and  Salts  of 
Silver,  by  M.  Alfred  Naquet.1 

X.  Action  of  Chlorine  on  Nitrate  of  Silver. — The 

The  author  passed  chlorine  into  a  solution  of  nitrate  of 
silver  until  the  liquid  smelt  strongly  of  that  gas,  and 
then  filtered  it  through  asbestos.  The  filtered  liquor 
was  coloured  yellow  by  some  free  chlorine,  and  did  not 
contain  the  least  trace  of  silver,  which  was  proved  by 
testing  with  hydrochloric  acid  and  sulphuretted  hydrogen. 
It  was  now  left  in  a  vacuum  for  20  hours,  at  the  end  of 
which  time  it  had  lost  all  colour  and  did  not  precipitate 
nitrate  of  silver,  showing  that  the  free  chlorine  had  been 
removed.  It  smelt  strongly  of  hypoclilorous  acid  how¬ 
ever,  and  decolorised  indigo.  As  the  absence  of  colour 
excluded  the  possibility  of  the  presence  of  chlorous  acid, 
that  of  hypoclilorous  acid  could  not  be  doubted. 

It  remained  to  be  seen  whether  chloric,  or  even  per¬ 
chloric  acid,  was  not  produced  at  the  same  time.  For 
that  the  author  divided  the  liquid  into  two  parts.  The 
first  was  saturated  with  potash,  then  placed  in  a  water 
bath,  and  a  current  of  carbonic  acid  passed  through 
it  for  several  hours.  At  the  end  of  the  operation,  the 
gas,  which  at  first  smelt  strongly  of  hypochlorous  acid 
after  being  passed  through  the  liquor,  had  lost  all  odour. 
The  liquid  no  longer  bleached  indigo  ;  and  as  sulphurous 
acid  did  not  restore  the  bleaching  property,  it  was  con¬ 
cluded  that  the  liquid  contained  no  trace  of  chlorate. 

The  second  portion  of  the  liquor  was  similarly  treated 
with  carbonic  acid,  then  evaporated  to  dryness,  and  the 
residue  calcined ;  this,  redissolved  in  water,  was  not  pre¬ 
cipitated  by  nitrate  of  silver  in  the  presence  of  nitric 
acid.  The  original  solution,  therefore,  did  not  contain 
perchloric  acid. 

From  this  it  appears  that  the  action  of  chlorine  on  a 
solution  of  nitrate  of  silver,  produces  chloride  of  silver 
and  free  hypochlorous  acid.  Perhaps  chloric  acid  would 
be  formed  if  the  solutions  were  more  concentrated. 

3.  Action  of  Iodine  on  tlie  Nitrate  an<l  Oxide  of 
Silver. — The  author  first  treated  an  excess  of  iodine  with 
nitrate  of  silver  in  the  cold.  The  insoluble  deposit  was 
separated  by  filtration  from  the  solution,  which  was  then 
digested  with  oxide  of  silver,  and  the  precipitate  now 
formed  was  added  to  the  first.  The  united  precipitates 
were  then  treated  with  alcohol,  to  remove  the  free 
iodine,  and  afterwards  boiled  with  a  solution  of  pure 
potash.  After  boiling  a  short  time,  the  liquid  was  fil¬ 
tered.  The  filtrate  was  coloured  blue  by  the  simultaneous 
action  of  starch  pastq  and  sulphurous  acid,  but  was  not 
changed  when  chlorine  was  substituted  for  sulphurous 
acid.  On  being  left  to  cool,  it  deposited  a  slightly  solu¬ 
ble  salt,  which  possessed  the  characters  of  iodate  of 
potash,  but  which  the  author  did  not  analyse. 


The  deposit  left  after  the  action  of  the  potash  was 
formed  of  a  mixture  of  oxide  and  iodide  of  silver,  which 
were  separated  by  means  of  weak  nitric  acid. 

The  first  experiment  went  to  prove  that  in  the  action 
of  iodine  on  nitrate  of  silver  (or,  which  comes  to  the 
same  thing,  on  oxide  of  silver)  iodic  acid  and  iodide  of 
silver  are  produced.  Nevertheless,  as  the  presence  of  iodic 
acid  was  only  revealed  by  boiling  with  potash,  it  might 
be  supposed  that  a  less  oxygenated  compound  of  iodine 
was  first  formed  which  was  decomposed  by  the  reagent. 
The  author,  therefore,  recommenced  his  experiments  as 
follows :  — 

He  first  heated  a  mixture  of  iodine  and  oxide  of 
silver  mixed  with  water,  to  boiling,  these  two  bodies  hav¬ 
ing  but  a  feeble  action  on  each  other  in  the  cold.  When 
the  reaction  was  finished  the  solution  was  filtered.  The 
filtrate  was  acid,  and  coloured  yellow  by  free  iodine, 
which  the  excess  of  acid  prevented  from  colouring 
starch  blue.  This  colouration  took  place  on  the  addition 
of  sulphurous  acid,  but  not  on  the  addition  of  chlorine. 
Another  portion  of  the  filtrate  evaporated  in  a  vacuum, 
left  a  white  hygrometric  mass  which  possessed  all  the  re¬ 
actions  of  iodic  acid. 

If  the  first  experiments  were  correct,  the  precipitate 
ought  to  contain  iodate  of  silver.  Fearing  that  in  the 
former  case  the  iodic  acid  might  have  been  formed  by 
the  action  of  the  potash  on  some  iodine  which  had 
escaped  the  alcohol,  another  proceeding  was  adopted. 
The  author  boiled  the  precipitate  with  an  aqueous  solu¬ 
tion  of  iodide  of  potassium,  and  then  found,  by  means  of 
sulphurous  acid  and  starch,  that  the  filtered  solution  con¬ 
tained  an  iodate. 

By  the  action  of  iodine  on  oxide  of  silver,  there  is 
formed,  then,  iodide  of  silver  and  iodic  acid.  If  the 
oxide  is  in  excess,  all  the  acid  is  in  the  form  of  iodate  of 
silver ;  if,  on  the  contrary,  iodine  is  in  excess,  a  part  of 
the  acid  is  found  free,  while  the  rest  is  combined  with 
the  oxide  of  silver. 

To  account  for  the  production  of  free  iodic  acid,  the 
author  treated  iodate  of  silver  with  iodine,  and  found 
that  under  these  circumstances  iodic  acid  was  set  free. 

Some  phenomena  which  the  author  observed  led  him 
to  examine  the  action  of  nitric  acid  with  four  equivalents 
of  water  on  the  iodide  and  iodate  of  silver,  and  on  a 
mixture  of  these  two  salts,  as  well  as  that  of  potash  on 
the  two  first,  and  he  discovered  : 

1 .  That  iodide  of  silver  is  decomposed  by  boiling  nitric 
acid,  with  the  formation  of  nitrate  of  silver  and  the 
disengagement  of  iodine  ; 

2.  That  the  mixture  of  the  iodide  with  the  iodate, 
neither  facilitates  nor  hinders  the  decomposition ; 

3.  That  the  iodate  of  silver  dissolves  in  boiling  nitric 
acid  without  alteration; 

4.  That  caustic  potash  quickly  decomposes  iodate  of 
silver  even  in  the  cold,  forming  iodate  of  potash  and 
oxide  of  silver ; 

5.  That  iodide  of  silver  is  not  acted  on  by  potash  in 
the  cold,  and  only  very  slightly  when  the  two  are  heated 
together, 
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On  the  Construction  of  a  New  Electrolytic  Apparatus, 
by  J.  J.  Coleman,  Lecturer  on  Chemical  and  Physical 
Science ,  Commercial  College ,  Making  Place ,  Halifax. 
Notwithstanding  the  numerous  forms  of  apparatus  al¬ 
ready  contrived  for  the  purpose  of  decomposing  water, 
by  the  agency  of  a  voltaic  current,  the  collection  of  the 
gases  separately,  and  in  sufficient  quantity  for  experi¬ 
mental  demonstration,  is  yet  a  rather  troublesome  opera¬ 
tion.  These  considerations  have  induced  the  author  to 
construct  an  instrument,  the  use  of  which  is  free  from 
many  objections  attending  the  employment  of  the  appa¬ 
ratus  in  common  use,  and  as  it  has  worked  very  satis¬ 
factorily,  it  is  thought  that  the  details  of  its  construction 
may  be  deemed  interesting  to  those  concerned  in  this 
particular  department  of  experimental  science. 

A  simple  inspection  of  the  diagram  will  suffice  to  show 
the  principle  upon  which  the  apparatus  is  constructed. 


3  b  represents  a  closed  chamber  of  glass ;  from  its 
upper  surface  proceed  three  glass  tubes.  Two  marked 
c  c  are  of  equal  dimensions,  and  their  upper  apertures 
are  furnished  with  stopcocks  and  jets,  h  h. 

The  other  tube  marked  a  is  placed  a  little  behind  the 
two  marked  c,  it  is  considerably  wider,  and  is  furnished 
with  a  funnel-like  opening  at  the  top.  In  the  under  plate 
of  the  closed  chamber  are  two  apertures  m  m,  exactly 
beneath  the  tubes  c  c.  These  are  furnished  with  corks, 
through  which  pass  the  electrodes,  the  conducting  wire 
being  attached  to  the  battery  by  means  of  the  binding 
screws  n  n.  it  R  is  a  support  for  the  whole. 

In  order  to  make  use  of  the  apparatus,  water,  acidu¬ 
lated  with  dilute  acid,  is  poured  into  A  (the  stopcocks 
h  h  being  open),  until  the  tubes  c  c  are  exactly  filled. 
The  stopcocks  being  now  turned,  and  connexion  made 
with  the  battery,  decomposition  will  take  place,  the 
evolved  gases  collecting  in  the  tubes  c  c,  an  equivalent 
bulk  of  water  being  forced  back  into  A. 

If  the  apparatus  is  used  for  lecture  demonstration,  the 
hydrogen  can  be  ignited  and  burnt  at  the  jet  without 
any  trouble,  and  the  usual  test  applied  to  the  oxygen. 
The  effect  of  lessening  the  size  of  the  positive  electrode 
is  capable  of  being  shown  in  a  very  interesting  manner, 
as  the  ozone  can  be  detected  with  the  utmost  ease  by 
merely  holding  test  paper  over  the  jet  as  the  gas  es¬ 
capes. 

On  the  other  hand,  if  it  be  desirable  to  transfer  the 
gases  to  other  vessels,  the  conducting  tube  e  must  be  at¬ 
tached  to  the  stopcock  by  means  of  a  connector ;  the 
stopcock  is  opened,  and  dilute  acid  poured  into  a  until 


the  tube  e,  as  well  as  c,  are  completely  filled  ,•  the  stop¬ 
cock  is  then  turned.  When  the  gas  has  collected  in  c,  it 
will  only  be  necessary  to  open  the  stopcock  and  fill  up 
A  with  water  or  dilute  acid,  and  the  gas  will  at  once  be 
transferred  to  the  receiver  in  the  pneumatic  trough. 

In  the  ordinary  form  of  apparatus,  the  wetting  of  the 
hands  with  dilute  acid  cannot  be  avoided,  which,  to  say 
the  least,  is  not  by  any  means  pleasant,  but,  it  will  be 
observed,  that  with  this  instrument  no  such  necessity  oc¬ 
curs.  Again,  the  little  trouble  required  in  its  manage¬ 
ment,  the  ease  with  which  the  electrodes  can  be  re¬ 
moved,  altered,  or  replaced,  the  perfect  control  the  mani¬ 
pulator  has  over  the  products,  in  whatever  quantity  they 
may  be  liberated,  must  be  very  obvious.  ]N  ot  only  is  it 
valuable  for  lecture  demonstration,  but  also  for  volu¬ 
metric  determinations ;  the  gases  can  be  transferred  by 
the  method  already  detailed  with  the  utmost  accuracy. 
Finally,  the  instrument  is  well  adapted  for  other  electro¬ 
lytic  experiments  than  the  decomposition  of  water,  as  the 
electrodes  can  easily  be  replaced  or  examined,  and  any 
gas  evolved  collected  for  experiment  with  the  utmost  ease. 

A  very  interesting  modification  of  the  above  apparatus 
can  be  constructed  by  substituting  for  the  two  tubes  c  c 
a  single  Volta’s  eudiometer,  so  as  to  enclose  both  elec¬ 
trodes  ;  the  mixed  gases  would  then  be  collected  ready 
for  detonation  ;  but,  unless  a  stopcock  were  attached  to 
the  upper  end  of  the  eudiometer,  the  instrument  would 
be  rather  awkward  to  fill. 


PHARMACY,  TOXICOLOGY,  &c. 


On  some  of  the  Chemical  Re-actions  of  Strychnia ,  by 
T.  Gr.  WORMLEY,  M.J). 

{Continued  from  page  219.) 

8.  Bichloride  of  Platinum. — i.  tuVo  an  imme¬ 
diate  yellow  amorphous  ppt.,  soon  becoming  granular. 

2.  -g-oW  m  a  few  moments  an  amorphous  ppt.,  which 
soon  becomes  granular. 

3.  in  a  few  minutes  the  results  are  very  good. 

4.  if  the  solution  be  rubbed,  small  granules 
begin  to  appear  in  a  few  minutes,  and  soon  the  result  is 
satisfactory. 

O.  Vercltloride  of  Gold—  I.  ToVw  gives  a  bright 
yellow  amorphous  ppt.,  which  soon  becomes  partly 
granular ;  most  of  the  granules  float  upon  the  surface  of 
the  drop.  A  portion  of  the  ppt.  collects  into  little  yellow 
flakes. 

2.  —'ey o <j(j)  gives  an  almost  immediate  precipitate. 

3.  ^-o hrs>  gives  very  satisfactory  results. 

4.  tthss)  at  this  degree  of  dilution  the  ppt.  is  still 
perceptible,  but  not  satisfactory. 

When  the  ppt.  obtained  from  a  solution  containing 
?noo  or  less  of  its  weight  of  strychnia  is  boiled,  the 
ppt.  will  dissolve  and  give  a  yellow  solution,  from  which 
it  will  again  be  deposited  with  little  or  no  change  upon 
becoming  cool.  If  the  solution  contains  more  than 
rduo  its  weight,  the  ppt.  will  not  entirely  dissolve  upon 
boiling ;  after  cooling  there  will  generally  be  a  metallic 
gilding  upon  the  sides  of  the  tube.  The  ppt.  produced 
from  or  more  dilute  solutions  will  readily  dissolve, 

without  change  of  colour,  upon  the  addition  of  a  drop  or 
two  of  potash  solution ;  if  then  the  solution  be  boiled  it 
will  become  a  fine  purple  colour,  with  sometimes  a 
purple  ppt.  When  the  ppt.  is  from  a  stronger  solution 
than  above  stated,  it  does  not  readily  dissolve  in  potash, 
and  when  the  mixture  is  boiled  it  yields  a  fine  purple 
solution,  with  more  or  less  of  purple  precipitate. 


Chemical  News.  \ 
April  28,  i860,  j 


243 


Chemical  Reactions  of  Strychnia .. 


10.  Chromate  of  Potash  (Yellow). —  I.  gives 

an  immediate  yellow  mass  of  crystals;  soluble  in  30 
drops  of  strong  acetic  acid. 

2.  begins  to  form  in  a  few  seconds,  but  they  are 
not  very  abundant  after  standing  1  5  minutes. 

3.  with,  the  microscope  a  few  prisms  may  be 
observed  in  8  minutes,  but  to  the  naked  eye  no  indica¬ 
tion  after  20  minutes. 

11.  Bichromate  of  Potash. — I.  an  immediate 

mass  of  brilliant  yellow  dendroidal  crystals. 

2.  TTyVo?  in  a  few  seconds  much  the  same  as  I. 

3.  5 crystals  began  to  form  in  a  few  seconds,  in  a 
few  minutes  they  are  abundant. 

4.  inihnn  'm  a  few  minutes  beautiful  octahedra 
appear,  resembling  those  of  oxalate  of  lime. 

5*  T5UTT(j;  by  rubbing,  the  crystals  are  obvious  with 
the  microscope  in  a  few  minutes,  and  in  several  they  can 
readily  be  seen  with  the  eye. 

.  The  precipitate  produced  by  this  reagent  is  not  so 
readily  soluble  in  acetic  acid,  as  that  produced  by  the 
yellow  chromate  of  potash. 

12.  Carhazotic  Acid. — This,  and  the  three  follow¬ 
ing  tests,  we  have  formerly  recommended  in  our  lectures. 
The  only  specific  account  we  have  seen  of  any  of  them, 
is  in  the  recent  edition  of  Taylor  On  Poisons,  in  which 
the  iodine  test  is  suggested. 

An  alcoholic  solution  of  carbazotic  acid  will  produce 
with — 

1 .  grain  of  strychnia  an  immediate  yellow  amor¬ 
phous  ppt.,  soon  becoming  tufts  of  a  twig-like  form. 

2.  t^Voi  almost  immediately  a  ppt.,  soon  becoming 
same  as  1. 

3*  Woij;  by  rubbing  a  few  seconds,  a  copious  deposit 
of  granules. 

4.  yo^oo)  m  about  a  minute  much  the  same  as  3. 

5.  m  a  few  minutes  small  granules  are  very 
obvious. 

13.  Cliloride  of  Palladium. — 1.  an  immediate 

dirty  white  ppt.,  soluble  in  acetic  acid,  insoluble  by 
boiling. 

2.  toVw  an  immediate  yellow  precipitate. 

3 .  5yrW>  in  a  few  seconds  the  ppt.  is  perceptible,  and 
soon  becomes  pretty  good. 

4.  after  rubbing  for  several  minutes  a  few 
granules  can  be  observed  with  the  microscope. 

14.  Iodine. — Of  the  various  tests  recommended  for 
strychnia,  this  is  the  most  delicate.  It  was  applied  in 
the  following  experiments,  by  dissolving  three  grains  of 
iodide  of  potassium  in  one  fluid  drachm  of  water,  and 
then  adding  one  grain  of  iodine. 

1  •  tctVw  immediately  a  copious  brownish  yellow  amor¬ 
phous  ppt.,  soluble  in  alcohol  and  ether,  but  only  soluble 
m  large  excess  of  acetic  acid.  The  ppt.  partially  dis¬ 
solves  in  a  few  drops  of  potash  solution,  but  is  immedi¬ 
ately  replaced  by  a  dirty  white  precipitate. 

2.  ■stfVxyj  a  yellowish  ppt.,  soluble  in  potash,  and  re¬ 
placed  by  a  dirty  white  precipitate. 

3.  sobwo’  fbe  precipitate  dissolved  in  potash  gives  a 
faint  white  precipitate. 

4.  -g sbis-u)  fbe  ppt.  is  immediately  produced,  and  soon 
collects  into  little  yellow  flakes. 

5.  Toubxnn  if  fbe  drop  be  touched  with  a  small  drop 
of  the  reagent  upon  the  end  of  a  glass  rod,  it  gives  im¬ 
mediately  a  very  obvious  yellow  precipitate. 

If  a  few  drops  of  the  last  named  solution  be  placed  in 
a 'watch  glass,  and  a  drop  of  the  test  fluid  be  placed  by 
its  side  and  allowed  to  flow  into  the  solution,  as  they 
meet  yellow  streaks  can  readily  be  observed,  and  the  so¬ 
lution  will  become  turbid. 


15.  Bromine. — This  reagent  was  prepared  by  satura¬ 
ting  a  strong  solution  of  hydrobromic  acid  with  bro¬ 
mine. 

1.  tuVw  gives  an  immediate  bright  yellow  amor¬ 
phous  ppt. 

2.  -ijjisos,  a  greenish  yellow  precipitate. 

3-  -5shoT>>  a  dirty  yellow  ppt.,  which  after  a  time 
nearly  all  dissolves. 

4*  fbe  ppt.  is  perceptible,  but  soon  dissolves. 

1©.  Colour  Test. — It  is  well  known  that  if  strychnia, 
or  its  salts,  be  dissolved  in  sulphuric  acid,  and  then  a 
small  quantity  of  bichromate  of  potash,  ferridcyanide  of 
otassium,  peroxide  of  lead,  or  of  peroxide  of  manganese, 
e  added,  a  series  of  colours  are  developed.  This  is  known 
by  the  name  of  the  colour  test.  We  have  succeeded  best 
by  placing  the  strychnia,  or  a  drop  of  the  solution  eva¬ 
porated  to  dryness,  in  a  watch  glass,  and  by  its  side  a 
drop  of  strong  sulphuric  acid,  into  which  a  fragment  of 
bichromate  of  potash  was  introduced,  and  stirred  until 
it  imparted  a  yellow  colour  j  then  by  inclining  the  watch 
glass  the  coloured  sulphuric  acid  was  allowed  to  flow  over 
the  strychnia. 

1  •  toW  grain  of  strychnia  in  one  drop  of  water,  gave 
in  a  majority  of  a  number  of  experiments  very  satis¬ 
factory  results,  however,  in  some  the  reactions  were  just 
perceptible.  In  solutions  stronger  than  the  above  the  re¬ 
sults  were  always  very  satisfactory. 

2.  bn  many  cases  we  failed  to  get  any  indication, 

in  others  there  was  a  faint  trace  of  colour,  which  very 
rapidly  disappeared.  In  no  instance  was  there  such  a 
reaction  as  should  be  sufficient  for  medico-legal  purposes. 

3*  TTJoo  of  a  grain,  dry,  will  always  give  a  fine  reac¬ 
tion  ;  by  allowing  the  acid  to  flow  upon  a  portion  of  the 
deposit  at  a  time,  several  indications  may  be  obtained 
from  the  same  deposit. 

4.  -sAju;  dry,  in  a  majority  of  instances  the  results 
were  very  good  ;  in  some,  however,  they  were  very  faint. 
The  success  of  the  experiment  depends  much  on  the  cha¬ 
racter  of  the  deposit  left  by  evaporating  the  solution  to 
dryness  ;  sometimes  the  principal  part  of  it  is  in  the  form 
of  a  ring,  which,  when  examined  with  the  microscope, 
consists  of  well-defined  crystals  ;  at  others,  the  deposit 
is  a  confused  mass  distributed  over  the  space  occupied 
by  the  drop.  In  the  latter  case  the  result  will  not  be 
nearly  so  satisfactory  as  in  the  former. 

5.  xo^o>  bi  a  number  of  cases  manipulated  differ¬ 
ently,  the  majority  gave  no  indication  ;  some  few  a  slight 
trace,  but  in  no  instance  was  the  reaction  satisfactory. 

As  the  colour  test  is  relied  upon,  perhaps,  more  than 
any  other  for  medico-legal  purposes,  it  is  important  to 
remember  that  it  is  interfered  with  by  the  presence  of 
morphia.  When  one  pari;  of  strychnia  is  mixed  with — 

1 .  One  part  of  morphia,  it  gives  very  good  results. 
The  colours,  however,  are  not  so  bright  as  with  strychnia 
alone. 

2.  1 4  of  morphia.  If  a  small  quantity  of  this  mix¬ 
ture  is  used  the  reaction  is  veiy  good,  but  in  a  larger 
quantity  the  reaction  is  just  perceptible. 

3.  2  of  morphia.  A  small  quantity  of  this  mixture 
will  give  a  pretty  good  reaction  ;  ^yth  grain  gives  but  a 
mere  trace. 

4.  3  of  morphia.  A  very  small  quantity  of  this  mix¬ 
ture  will  give  but  little  indication,  and  a  larger  quantity 
gives  no  reaction  indicative  of  the  presence  of  strychnia. 

17.  Physiological  Test. — We  are  indebted  to  Mar¬ 
shall  Hall  for  this  test.  It  consists  in  administering 
strychnia  to  frogs,  by  which  they  are  rendered  violently 
tetanic;  he  recommended  the  frogs  to  be  placed  in  a 
solution  of  the  poison.  Hr.  Harley  proposes  to  inject 
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the  liquid  into  the  thoracic  or  abdominal  cavity  of  the 
frog.  .  .  . 

In  the  following  experiments  a  small  portion  of  the 
strychnia  solution — from  1  to  2  grains  of  fluid — was 
taken  up  by  a  pipette,  the  end  of  which  was  then  intro¬ 
duced  into  the  stomach  of  the  animal,  and  the  solution 
dislodged  by  blowing  through  the  tube.  The  frogs  were 
then  placed  under  an  open  glass  receiver.  The  species 
used  was  the  Rana  Halecina. — Kahn.  From  experi¬ 
ments  made  upon  more  than  one  hundred  individuals, 
we  are  led  to  believe  that  this  species  is  more  sensitive 
to  the  effects  of  strychnia  than  any  of  the  other  several 
species  found  in  this  locality ;  however  the  difference  ob¬ 
served  may  have  been  due  to  some  other  cause  than  dif¬ 
ference  of  species.  The  weight  of  the  frogs  used  in  the 
experiments  detailed  below,  varied  from  1 8  to  45  grains. 

1.  When  a  solution  holding  T£^tk  its  weight  of 
strychnia  was  used,  the  animals  immediately  became 
rigid,  with  violent  tetanic  spasms,  and  died,  on  an  aver¬ 
age,  in  8  minutes. 

2.  When  a  ToVo  solution  was  used,  the  symptoms 
usually  began  in  about  three  or  four  minutes. 

3.  isboo  solution  :  the  symptoms  appeared  in  some  in 
ten  minutes,  in  others  they  were  delayed  as  long  as  24 
minutes. 

4.  20 ocnyth  solution ;  of  2 2  frogs  used,  in  1 7  of  them 
the  symptoms  appeared  in  from  27  to  45  minutes  ;  in 
the  other  five  there  were  no  unequivocal  symptoms ; 
there  was,  however,  very  great  prostration,  and  some 
slight  tetanic  movements. 

5.  s-omyoth.  solution;  of  10  small  individuals  used, 
eight  were  seized  in  45  minutes,  the  others  did  not  show 
unequivocal  tetanic  spasms. 


me  compounds  consisting  of  carbon,  hydrogen,  and  oxygen 
only,  and  drew  on  the  black  board  tables  of  the  acetic,  pro¬ 
pionic,  and  butyric  families,  thus  : 


CgHeO 

Alcohol. 

c2h6o2 

Glycol. 


Aldehyd. 

Acetic  Acid. 
VH4O3 

Glycolic  Acid. 

<^h£4 

a,  Glyoxylic  Acid. 

CsHeO 

Propylic  Alcohol.  Propionic  Aldehyd. 


c3h6o 


C3H802 

Propylic  Glycol. 
CsHsOs 
Glycerine. 


c4h10o 


Butylic  Alcohol. 

CA£2 

Butylic  Glycol. 


C3H£2 

Propionic  Acid. 

C3H £3 

Lactic  Acid. 
Glyceric  Acid. 


c4h8o 

Butylic  Aldehyd. 

c4h502 

Butylic  Acid. 
C^HgOs 

Butyrolactic  Acid. 


c2h2o 

c2ii2o2 

C2H203 

/S  Glyocylic  Acid. 

CtfMV 

Oxalic  Acid. 

c5h4o 

c3h4o2 

Pyruvic  Acid. 

c3h404 

Malonic  Acid. 

C5H4O5 

Tartronic  Acid. 

c5h6o 

C3II60o 

c3h6o3 

c3h6o4 
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;  CHEMICAL  SOCIETY,  Thursday,  i9  April  i$6o. 

R.  Warrington,  Esq.  in  the  Chair. 

Messrs.  M.  J.  Stark,  J.  A.  R.  Newlands,  J.  McDonnell, 
C.  E.  Long,  and  F.  Sutton  were  elected  fellows. 

Messrs.  Perkin  and  Duppa  read  a  paper  On  the  Artificial 
Production  of  Tartaric  Acid.  The  authors  first  attempted  to 
procure  bibromosuccinic  acid  by  acting  on  succinic  acid 
with  bromine.  This  method  proving  unsatisfactory,  they 
acted  upon  the  chloride  of  succinyl  with  bromine,  in  sealed 
tubes  heated  to  120  —  300  C.,  whereby  they  procured  the  chlo¬ 
ride  of  bibromosuccinyle,  which  by  decomposition  with  water 
yielded  bibromosuccinic  acid,  which  acid  after  purification 
was  analysed.  It  is  a  crystalline  body,  scarcely  soluble  in 
cold,  readily  soluble  in  hot  water,  very  soluble  in  alcohol, 
still  more  so  in  ether.  It  is  decomposed  by  heat,  with  pro¬ 
duction  of  hydrobromic  acid.  It  is  a  bibasic  acid,  forming 
acid  and  neutral  salts,  several  of  which  were  examined. 
The  neutral  bibromosuccinate  of  silver  when  boiled  with 
water  underwent  decomposition,  with  formation  of  bromide 
of  silver.  On  filtering  off  the  liquid  and  separating  the 
small  quantity  of  silver  it  contained  by  hydrochloric  acid, 
refiltering,  and  evaporating  to  a  syrup,  which  was  placed  in 
vacuo  over  oil  of  vitriol,  crystals  were  formed,  which  by 
analysis  and  properties  proved  to  be  tartaric  acid.  The  re¬ 
action  was  : 

C8H2Br2Ag208  +  2H202  =  C8H6012  +  2AgBr. 

During  the  conversion  of  the  bibromosuccinic  acid,  car¬ 
bonic  acid  was  constantly  evolved,  and  a  syrupy  acid  pro¬ 
duced.  This  the  authors  believed  to  be  pyruvic  acid  formed 
from  tartaric  acid  by  the  loss  of  carbonic  acid  and  water. 
Dr.  Odling  made  some  observations  on  the  important  services 
Messrs.  Perkin  and  Duppa  had  rendered  in  this  and  their 
former  papers,  in  extending  and  filling  up  the  series  of  orga- 


Succinic  Acid. 

c3h605 

Malic  Acid. 

c3h606 

Tartaric  Acid. 

He  also  drew  the  'following  table  showing  the  analogies 
subsisting  between  the  succinic  class  of  acids  and  the  phos¬ 
phoric  acids. 

p  H5O4  —  ii2o  =:p  ho3 

Phosphoric.  Metaphosphoric. 

C4H604  —  HoO  =  C4H4Os 

Succinic.  Metasuccinic. 

C4H£5  -  H20  =  C4H404 

Malic.  Maleic  or  Fumaric. 

c4h6o6  —  h3o_=  c4h4o5 

Tartaric.  Meta-tartaric,  or 

Tartaric.anhydride. 

In  the  case  of  the  metamalic  and  metatartric  acids,  there 
ishio  alteration  of  basicity  ;  in  the  case  of  the  metaphospho¬ 
ric  acid  there  is  a  difference  which,  however,  may  be  only 
accidental,  dependent  upon  the  circumstance  that  phosphoric 
acid  by  losing  an  atom  of  water  leaves  only  one  atom  of  hy¬ 
drogen,  and  consequently  more  than  one  atom  of  hydrogen 
cannot  be  replaced. 

Mr.  C.  E.  Long  read  a  paper  On  Crystallised  Potassium 
and  Sodium.  A  piece  of  combustion  tube,  sealed  at  one 
end,  and  contracted  in  the  middle,  had  introduced  into  the 
contracted  portion  a  small  funnel,  resting  only  by  its  rim, 
and  containing  a  wire  gauze  filter.  After  filling  the  tube 
with  purified  coal  gas,  lumps  of  thoroughly  cleaned  alkali 
metal  were  introduced  into  the  upper  part  of  the  tube  which, 
after  continuing  the  supply  of  coal  gas  for  some  time  longer 
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was  ultimately  sealed  by  the  blowpipe.  The  metal  was  then 
partly  melted,  so  as  to  expose  a  fresh  surface  to  absorb  any 
oxygen  the  tube  might  contain.  After  two  or  three  days  it 
was  again  melted  and  filtered  through  the  gauge  into  the 
lower  part  of  the  tube  which,  by  means  of  the  blowpipe,  was 
next  separated  at  its  contracted  portion  from  the  upper  part 
of  the  tube  containing  the  dross.  The  bright  metal  con¬ 
tained  in  the  sealed  tube  was  then  melted  and  crystallised  by 
suddenly  pouring  off  during  cooling  the  more  liquid  portions. 
The  specimens  have  kept  perfectly  bright  for  eighteen 
months.  Sodium  has  a  most  beautiful  rose  colour.  It  crys¬ 
tallises  in  quadratic  octahedra,  having  apex  angles  of  500. 
Potassium  has  a  greenish  blue  colour,  and  crystallises  in 
quadratic  octahedra,  havidg  apex  [angles  of  520,  and  base 
angles  of  76°. 

Mr.  D.  Howard  read  a  paper  On  the  History  of  Cinnamic 
Acid.  He  found  that  crude  cinnamic  acid  obtained  from 
liquid  storax  contained  a  considerable  proportion  of  cinnamic 
acid.  By  submitting  purified  cinnamic  acid  to  distillation 
an  oily  product  was  obtained  together  with  a  small  quantity 
only  of  unaltered  cinnamic  acid.  The  liquid  product  proved 
to  be  cinnamol,  C16H8,  boiling  at  1450  C.  readily  yielding  the 
crystalline  bibromide  of  cinnamol,  being  converted,  at  2000 
C.  into  a  glassy  mass  of  metacinnamol,  which  at  an  increased 
temperature  was  reconverted  into  cinnamol.  The  cinnamol 
prepared  from  the  distillation  of  cinnamic  acid  with  excess 
of  lime  is  perfectly  free  from  benzol,  but  it  contains  a  small 
quantity  of  a  crystalline  substance  which  proved  to  be  iden¬ 
tical  in  composition  and  properties  with  a  compound  named 
stilbene,  obtained  by  Laurent  from  the  destructive  distillation 
of  hydride  of  sulpho-benzoyl,  C14H6S2.  Stilbene  fuses  at 
1250  C.  and  fonns  a  crystalline  bibromide,  C28H12Br2. 

Messrs.  Wanklyn  and  Buckheisen  read  a  paper  On 
the  Action  of  Sodium  upon  Iodide  of  Methyl.  Since  sodium- 
methyl  cannot  be  prepared  by  acting  with  sodium  upon 
iodide  of  methyl,  it  was  determined  to  examine  the  reaction 
to  see  whether  methyl  gas,  which  has  never  yet  been  obtained 
pure,  could  be  prepared  by  this  process.  Iodide  of  methyl, 
ether,  and  sodium  were  heated  together  in  sealed  tubes  to 
ioo°  C.  The  resulting  gas  after  washing  with  water  proved 
to  have  the  following  composition  :  — 

C4H4  9-3  N  2-4  C2H4  65*0  C2H3  23-3 

The  next  meeting  of  the  Society  will  take  place  on  Thurs¬ 
day,  8  May,  when  Dr.  Gladstone  will  deliver  a  discourse 
On  Circular  Polarisation. 


SOUTH  KENSINGTON  MUSEUM,  10  April  i860. 

Lecture  I.  On  the  Animal  Products  in  the  Museum , 
by  Ed.  Lankester,  M.D.,  F.R.S. 

In  pursuance  of  the  object  that  I  had  in  view  on  a  former  oc¬ 
casion  when  delivering  a  course  of  lectures  on  food,  I  come 
before  you  to  night  for  the  purpose  of  delivering  a  short 
course  of  lectures  on  the  animal  products  used  in  the  arts  and 
manufactures.  You  are,  perhaps,  most  of  you  acquainted 
with  the  fact  that  this  museum  is  a  representative  of  two  de¬ 
partments  which  the  Government  of  the  country  maintains 
for  the  purpose  of  the  education  of  the  great  mass  of  the 
people  of  this  country.  It  is  called  the  Science  and  Art  De¬ 
partment.  With  the  Art  Department  I  have  little  or  nothing 
to  do,  and  would  merely  here  commend  it  to  your  earnest  at¬ 
tention,  and  speak  of  it  in  terms  of  equal  praise  with  the  De¬ 
partment  of  Science,  to  which  I  am  more  immediately  at¬ 
tached.  Standing  between  our  Art  Museum  and  our  Science 
Museum  there  is  an  additional  museum,  which  has  more  par¬ 
ticularly  in  view  the  teaching  of  the  elements  of  the  various 
branches  of  knowledge  which  are  brought  before  the  young. 
It  is  to  this  science  collection  which  I  wish  more  particu¬ 
larly  to  call  your  attention,  and  I  would  just  say,  in  order 
that  you  may  understand  the  position  in  which  it  stands  in 
relation  to  the  other  collection,  that  it  is  only  one  part  of  a 
great  whole.  We  collect  together  specimens  of  natural 


objects,  as  distinguished  from  objects  of  art,  with  which 
man’s  hand  and  mind  have  had  much  to  do.  With  regard  to 
the  natural  objects,  they  may  be  arranged  together  in  a  va¬ 
riety  of  ways,  such  as  the  natural  history  collection,  a  col¬ 
lection  of  all  the  varied  forms  of  minerals,  and  also  a  collec¬ 
tion  of  plants  and  of  animals,  as  in  the  British  Museum. 
They  are  there  intended  to  illustrate,  as  it  were,  the  varied 
forms  of  material  objects  which  we  find  in  the  external  world ; 
in  this  museum,  however,  there  is  no  attempt  to  illustrate  so 
extensive  an  object,  but  the  object  kept  in  view  is  the  illus¬ 
tration  of  the  particular  uses  of  minerals,  of  plants,  and  of 
animals ;  and,  recently,  within  the  last  few  years,  there  has 
arisen  in  this  country  and  others  a  series  of  museums  to  il¬ 
lustrate  the  uses  of  external  objects  to  man.  It  has  been 
found  that  man’s  advancement^  upon  the  earth  is  entirely 
due  to  the  way  in  which  he  uses  these  particular  things, 
so  as  to  apply  them  to  his  own  wants.  Hence  we  have 
economic  or  trade  museums,  representing,  first,  the  raw 
materials  of  the  mineral,  vegetable,  and  animal  kingdom, 
and  then  representing  them  in  their  manufactured  condition, 
and  passing  through  the  various  processes  of  their  ma¬ 
nufacture.  Our  own  and  other  European  governments 
have  recognised  the  importance  of  these  museums ;  thus  we 
have  in  Jermyn  Street  a  museum  which  contemplates  not 
only  exemplifying  the  geological  history  of  Great  Britain, 
but  representing  the  various  objects  of  the  mineral  kingdom 
used  in  the  arts  and  manufactures.  Then  there  are  the  great 
Botanical  Gardens  at  Kew,  where  we  find  not  only  plants, 
but  a  large  collection  of  the  raw  materials  used  by  man  for 
the  various  operations  of  the  arts,  and,  to  some  extent,  there 
is  an  attempt  to  represent  there  the  manufacturing  processes. 
In  this  institution  we  have  the  animal  kingdom  treated 
in  the  same  way ;  we  have  a  great  collection  of  animal  pro¬ 
ducts  which  are  used  in  the  arts,  and  we  have  also  collected 
specimens  to  illustrate  the  various  processes  which  the  raw 
materials  undergo  before  they  become  fit  for  the  use  of  man. 
It  is  my  intention  to  show  you  what  is  the  nature  of  the  ani¬ 
mal  substances  exhibited  here,  and  what  are  the  processes 
through  which  these  substances  pass  before  they  are  fit  to  be 
used  by  man  for  the  various  purposes  of  life. 

But  there  is  another  view  of  the  external  world,  to  which 
I  would  draw  your  attention  this  evening,  to  show  you 
the  way  we  include  the  large  department  of  which  I  have 
treated  in  the  various  courses  of  lectures.  The  external 
world  supplies  man  with  things  which  are  not  merely  taken 
and  used  by  him  to  supply  an  artificial  want,  such  as  wear¬ 
ing  clothes,  living  in  houses,  and  dining  off  plates,  drinking 
tea  out  of  cups  and  saucers,  &c.  but  the  world  supplies  him 
with  things  which  he  must  take  in  common  with  the  whole 
animal  kingdom.  There  is  the  salt  in  the  water  and  the 
various  other  saline  substances  which  we  eat ;  those  are  por¬ 
tions  of  the  mineral  kingdom  which  supply  our  natural  wants. 
Then  there  are  the  materials  of  the  vegetable  kingdom, 
potatoes,  cabbages,  oats,  wheat,  rye,  and  other  things  which 
supply  our  wants  in  the  vegetable  kingdom.  Then  we  take 
the  animal,  we  roast  and  eat  it,  and  in  this  way  the 
animal  kingdom  supplies  our  wants,  and  I  want  you 
to  see  the  parallelism.  On  the  one  hand  nature  supplies 
us  with  the  food  we  take  from  day  to  day,  as  illustrated  in 
our  great  museum.  On  the  other  hand,  man  is  an  artificial 
animal,  dressing  and  using  a  variety  of  things  sometimes 
from  the  vegetable,  and  sometimes  from  the  animal  king¬ 
dom,  and  it  is  the  latter  portion  to  which  I  wish  to  draw  your 
attention  in  this  and  the  ensuing  lectures  of  this  course. 

Now  I  would  just  say  a  word  or  two  with  regard  to  those 
things.  You  see  it  is  when  man  gets  to  know  the  properties 
of  the  materials  of  the  external  world  that  he  uses  these 
things.  I  do  not  know  whether  I  can  do  better  than  illustrate 
it  with  the  things  I  have  before  me.  Who  would  think 
these  little  cocoons  could  ever  be  manufactured  by  man’s 
ingenuity  into  the  most  highly  prized  articles  of  dress, 
giving  a  more  pleasing  and  sightly  appearance  to  the  human 
form  than  any  other  substance  ?  Thousands  of  our  fellow- 
countrymen  and  countrywomen  are  employed  upon  and  de. 
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pend  entirely  upon  the  employment  to  he  derived  from  these 
little  cocoons.  Who  would  have  thought  all  this  would  have 
depended,  from  the  earliest  times,  upon  the  knowledge  of  the 
way  to  unwind  the  silk,  to  spin  it,  and  to  weave  it  ?  And 
then  man  having  done  this  by  his  knowledge  he  is  enabled  to 
take  a  variety  of  substances  from  the^mineral,  the  animal,  and 
the  vegetable  kingdom,  and  stain  the  woven  silk  and  give  it 
a  variety  of  colours,  and  so  whilst  he  increases  the  beauty  of 
the  articles  he  increases  the  desire  and  the  demand  for 
them,  and  as  man’s  intellect  is  employed  in  this  occupation 
we  may  say  it  is  by  the  intelligence  of  man  as  it 
is  exhibited  in  the  various  manufactured  articles  that  his 
civilisation  may  be  indicated.  You  know  when  you  go  into 
a  community  of  well  dressed,  well  cared  for  people,  that  they 
are  civilised,  and  what  does  that  depend  upon  ?  It  is  not 
the  ignorant  man  that  is  civilised  ;  it  is  not  the  lazy  man 
that  is  civilised.  It  can  only  occur  in  an  intelligent,  in 
an  active  and  industrious  community  that  you  can  find  a 
civilised  population  —  that  civilisation  can  occur  — and  that 
gives  us  the  greater  encouragement  to  continue  the  study  of 
these  things.  I  want  them  to  be  studied  a  little  more  satis¬ 
factorily  than  they  have  been  ;  it  may  be  a  little  strange,  but 
I  believe  my  course  of  lectures  here  was  the  first  attempt  to 
systematise  this  study. 

Before  proceeding  any  further,  I  would  just  draw  your 
attention  to  the  distinction  between  animal  and  vegetable  ma¬ 
nufactures.  It  is  curious  that  there  should  be  so  great  a  differ¬ 
ence  between  the  materials  we  employ  from  the  animal  and  from 
the  vegetable  kingdom,  and  I  will  draw  attention  to  the  fact 
that  the  two  sets  of  bodies  are  composed  of  different  sub¬ 
stances  represented  by  the  great  primary  materials  of  which 
plants  and  animals  are  more  or  less  composed.  Thus  we 
find  in  plants,  whether  they  are  composed  of  vascular  tissues, 
or  of  cells  of  this  kind  of  form,  that  the  greater  part  is  com¬ 
posed  of  a  hard  substance  called  cellulose,  or  wood  when  it 
is  formed  into  trunks  and  branches  of  trees.  Now  when  we 
deal  with  the  vegetable  kingdom  in  our  manufactures,  we 
deal  with  this  cellulose.  When  we  deal  with  trees  aud  cut 
them  into  boards,  or  when  we  take  these  delicate  fibres  and 
convert  them  into  pocket-handkerchiefs  and  things  of  that 
sort,  we  deal  with  cellulose ;  and  when  we  have  worn  all  our 
cotton  and  our  linen  to  rags,  they  are  collected  for  the  pur¬ 
poses  of  the  paper-maker,  f  The  whole  country  is  at  this 
moment  convulsed  to  know  what  we  are  to  do  for  rags  now 
we  are  going  to  take  the  duty  off  paper.  There  is  an  im¬ 
mense  quantity  of  this  cellulose  in  different  parts  of  the 
world,  in  the  forests  of  Asia,  Africa,  and  America,  and 
plenty  in  our  own  wildernesses,  and  it  is  only  a  question  as 
to  whether  a  man  shall  wear  it  first  upon  his  back,  or  have 
it  manufactured  into  paper  at  once.  I  believe  the  reduction 
of  the  paper  duty  will  give  the  greatest  incentive  to  the 
young  chemists  to  pursue  the  subject  and  to  make  such  dis¬ 
coveries  and  improvements  in  the  art  of  paper-making, 
that  the  paper- manufacturer  will  be  enabled  to  snap  his 
fingers  at  rags.  But  when  we  examine  the  animal  kingdom, 
we  do  not  find  any  cellulose  worth  mentioning.  Silk  worms 
do  not  form  it,  nor  is  it  to  be  found  in  the  horns  of 
cattle  nor  the  hairs  of  animals,  nor  the  feathers  of  birds, 
nor  in  any  of  the  animal  products  used  in  the  manufactures. 
We  find  there  another  thing  called  gelatine,  or  the  substance 
used  in  making  gelatine,  always  having  the  form  of  cells, 
but  never  having  the  properties  of  cellulose.  Gelatine  is 
soluble  in  hot  water,  while  cellulose  is  not.  Gelatine  is 
known  by  its  specific  gravity  being  greater.  Animal  sub¬ 
stances  fall  in  water,  but  vegetable  substances  swim.  Cellu¬ 
lose  conducts  heat  with  greater  facility  than  gelatine,  thus 
we  are  warmer  in  gelatine  clothing  than  in  cellulose. 
Animal  substances  are  stronger.  These,  then,  are  some  of 
the  distinguishing  features  between  substances  that  are 
manufactured  from  the  vegetable  kingdom  and  those  which 
are  manufactured  from  the  animal  kingdom.  The  artizan, 
the  person  who  is  working  in  these  things,  will  do  well  to 
remember  these  facts,  because  out  of  some  of  them  may  arise 
important  conclusions.  Some  of  these  dyes  will  not  be  taken 
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up  by  the  vegetable  fabric.  The  dyes  for  cotton  are  not  the 
dyes  for  the  woollen  or  silk  goods,  and  thus  out  of  these 
matters  arise  the  general  facts  with  regard  to  animal  and 
vegetable  substances.  Now  looking  at  the  animal  kingdom, 
we  see  first  that  it  supplies  man  with  food,  but  we  have  nothing 
to  do  with  that  upon  the  present  occasion.  There  is  another 
application  of  animals  with  regard  to  civilised  life.  We 
use  their  strength  or  force.  A  man  can  lift  a  certain  weight, 
and  accordingly  so  many  men  equal  a  horse  power,  and  so 
many  horses  make  a  steam  engine  power.  This  is  a  kind  of 
muscular  power  which  we  constantly  employ  with  horses, 
&c.  in  this  country.  That,  however,  is  not  what  I  want  to 
treat  of  here,  but  the  way  in  which  their  products  are 
applied  to  the  use  of  man.  Take  silk.  Well,  silk  is  woven 
into  garments  in  a  variety  of  ways,  and  used  for  purposes  of 
textile  fabrics.  Then  just  as  we  use  the  solid  portions  of  mine¬ 
rals  and  plants,  so  we  use  the  solid  portions  of  the  animal,  but, 
as  the  animal  is  more  scarce,  we  do  not  use  it  for  the  same 
purposes  ;  for  instance,  we  do  not  build  our  houses  with  the 
animal  kingdom ;  but  there  are  certain  portions  of  an  animal, 
for  instance,  the  skeleton,  the  bones,  the  horn,  the  hoof,  the 
teeth,  and  a  variety  of  other  portions  of  animals,  which  are 
constantly  used  by  manufacturers.  Then,  again,  we  find 
that  the  chemistry  of  the  animal  is  of  a  different  kind  than 
the  chemistry  of  the  vegetable.  You  know  that  man  is  but 
a  poor  chemist  in  his  laboratory  as  compared  with  a  plant. 
Take  a  blade  of  wheat,  exposed  to  the  action  of  carbonic  acid 
gas  and  ammonia ;  that  little  plant  takes  those  elements  in 
the  most  wonderful  manner  possible,  and  converts  thereto 
its  own  use  in  its  laboratory,  and  lo !  there  is  the  cellulose, 
the  oil,  the  starch,  and  the  saccharine  matter,  and  those  little 
plants  are  doing  this  in  every  moment  of  our  existence ; 
whether  we  may  be  sleeping  or  waking,  the  laboratory  of  the 
plant  is  still  employed  for  the  use  of  man  ;  the  vegetable 
thus  exercises  an  influence  on  the  animal  kingdom.  The 
animal  takes  up  the  starch,  and  the  sugar,  the  oil,  the  albu¬ 
men,  the  fibrine,  and  the  caseine,  out  of  the  plants,  and 
then  loosens  the  chemical  affinities.  An  animal  is  more 
easily  decomposed  than  a  vegetable.  If  you  doubt  that, 
throw  a  log  of  wood  and  a  dog  into  a  stagnant  pool ;  the 
dog,  in  a  very  few  days,  will  become  in  such  a  state  that 
you  would  not  like  to  come  near  him,  while  the  wood 
goes  on  for  years  and  years  before  it  becomes  decom¬ 
posed.  But  sometimes  we  arrest  the  change.  There 
are  these  skins.  We  introduce  tannic  acid  during  their 
change,  and  they  become  leather.  And  there  is  the 
fatty  matters  of  which  we  make  soap.  We  take  them 
while  the  chemical  change  is  going  on,  and  we  employ 
them  and  turn  them  to  a  hundred  uses  in  a  variety  of  ways. 
Then  there  are  certain  things  in  the  animal  kingdom  which 
come  to  us  in  the  form  of  a  disagreeable  essence ;  there  is 
the  Muscovy  cat,  with  its  stinking  scent,  and  we  catch  the 
animal,  and  import  10,000  ounces  every  year  of  that  civet 
which  we  dislike  so  much ;  and  then  there  is  the  musk  ox 
and  the  deer,  and  ambergris,  and  other  things  which  are  used 
for  perfumes.  Then  there  are  those  dyes  the  cochineal  and  the 
lac  insects  yield.  Then  there  are  certain  waste  substances  of 
animals,  the  Prussian  blue,  the  purple,  and  the  red,  which  we 
obtain  from  animal  substances.  Then  there  is  a  great  quan¬ 
tity  of  things  which  are  habitually  thrown  away  as  refuse. 
There  are  people  who  make  buttons  from  bones  and  from  the 
hoofs  of  cattle.  When  we  come  to  study  these  things,  we  shall 
find  that  God  has  made  no  waste  in  the  world  at  all.  There 
is  a  maxim, Waste  not,  want  not,”  and  we  have  wasted,  and 
do  waste,  and  in  my  last  lecture  of  the  present  course  I  shall 
call  attention  to  the  waste  in  many  things — in  money  thrown 
away  in  objects  and  in  books. 

Now  to-night  I  will  take  up  the  subject  of  silk.  You 
will  see  if  you  look  at  the  whole  animal  kingdom  how 
very  few  conquests  man  has  made  among  the  lower  animals. 
Among  thej  invertebrate  animals  —  those  animals  without 
back  bones — there  are  many  that  are  useful  to  man.  Sponge 
is  an  animal  of  the  invertebrate  group,  and  there  is  a  variety 
of  shell-fish  yielding  us  mother-of-pearl.  Then  we  come  to 
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the  various  forms  of  articulate  animals — crabs  and  lobsters  ; 
the  bee  yielding  honey;  the  blistering  fly  yielding  its 
secretion,  which  is  valuable  to  man,  under  certain  circum¬ 
stances,  and  the  leech,  which  is  an  article  of  trade  among 
us.  But  I  cannot  say  of  all  animals  of  the  higher  class 
that  every  ^  part  of  them  is  at  present  useful.  For  in¬ 
stance,  there  is  the  hippopotamus:  we  cannot  use  every 
part  of  him ;  of  his  skin  we  could  make  leather,  or  we 
might  boil  him  down  and  make  him  into  jelly  and  eat 
him  after  dinner.  But  it  is  the  insect  tribe  to  which  I  wish 
to  draw  your  attention  to-night  more  particularly,  in  order 
to  bring  before  you  one  of  the  most  important  of  our  arts 
and  manufactures.  This  is  the  silkworm.  Now,  among 
the  insects,  of  which  you  see  a  variety  here,  there  are  some 
that  undergo  changes  of  a  remarkable  kind,  and  some  that 
undergo  no  change  at  all.  Some  produce  eggs  which  produce 
creatures  very  much  like  their  parents,  while  others  produce 
creatures  which  are  utterly  unlike  their  parents.  Take  for 
instance  the  creatures  to  which  the  common  moths  and  butter¬ 
flies  change.  These  lay  eggs  which  produce  larvse  which  pro¬ 
duce  insects  unlike  their  parents,  who  at  last  spin  for  them¬ 
selves  this  grave  or  cocoon,  and  produce  a  thing  which  we 
call  a  chrysalis,  where  it  lies  for  weeks,  months,  and  some¬ 
times  even  years  ;  bnt  at  last  the  chrysalis  bursts,  and  out 
comes  the  perfect  insect  —  the  butterfly  or  moth ;  and  it  is 
to  these  families  that  our  silkworm  belongs,  to  a  family 
known  to  naturalists  as  the  family  of  bombycidce.  This 
family  has  the  habit  of  producing  caterpillars  which  spin 
^  these  kinds  of  cocoons  or  nests  formed  of  a  fibre  which 
we  know  by  the  name  of  silk.  It  is  not  every  species, 
however,  of  this  family  of  bombycidce  from  which  we  can 
obtain  silk,  although  there  are  a  large  quantity  of  them  that 
yield  silk  and  fibre  just  in  the  same  way  as  our  common 
silkworm. 

I  have  here  a  large  number  of  specimens  of  silk  obtained 
from  other  species  of  moth  besides  our  common  silkworm 
moth.  That  is  an  important  point  to  recollect,  for  circum¬ 
stances  may  occur  by  which  we  may  obtain  as  large  a  supply 
as  from  the  silkworm.  There  are  difficulties  in  preserving 
the  common  silkworm  moth,  and  if  we  could  raise  a  coarse 
kind  of  moth  for  this  purpose  we  should  do  the  community 
a  service.  The  more  knowledge  which  those  persons  have 
who  are  engaged  with  these  things,  the  more  likely  are  they 
to  make  discoveries  and  introduce  new  sorts  and  kinds,  and 
thus  increase  this  serviceable  produce.  It  has  not  been  by 
ignorance  or  accident  that  man  has  discovered  these  things, 
but  just  as  man  has  searched  into  nature  he  has  been  re¬ 
war  dedjjby  discoveries,  and  if  we  expect  to  progress  we  must 
cultivate  our  minds,  and  bring  them  to  bear  on  the  practical 
arts  of  life.  You  see  what  splendid  specimens  of  these 
creatures  we  have  before  us.  Here  is  the  bombyx  mori , 
which  produces  all  this  silk  and  gives  employment  to  a  mil¬ 
lion  of  people  in  this  country,  and  to  millions  in  other  parts 
of  the  world.  And  here  is  another  moth  having  a  peculiar 
mark  on  its  wings.  This  moth  deposits  its  eggs  in  the 
autumn,  and  these  will  hatch  the  next  spring.  Here  is  a 
bottle  full  of  these  eggs ;  they  form  little  worms  of  this  kind, 
which  remain  for  six  or  eight  weeks  in  this  condition,  in¬ 
creasing  in  size  and  eating  more  and  more,  until  at  last  they 
become  an  exceedingly  rapacious  crew,  devouring  large 
quantities  of  the  leaves  upon  which  they  live.  They  shed 
their  skin  four  or  five  times  before  they  begin  to  make  the 
cocoon.  Now  this  moth  is  called  the  bombyx  mori  because 
it  feeds  on  the  mulberry.  There  are  two  species  of  mulberry 
on  which  they  are  principally  fed,  the  moms  alba  and  the 
morus  nigra.  The  morus  nigra  is  the  one  that  has  been 
cultivated  in  Great  Britain. 

Unfortunately  for  us  the  silkworm  always  chooses 
to  be  hatched  just  before  the  leaves  of  the  mulberry 
tree  come  out,  so  that  we  have  a  difficulty  in  feeding 
them.  It  does  not  seem  that  we  have  been  able  here  or 
anywhere  else  to  retard  their  coming  out  of  their  eggs. 
We  are  therefore  compelled  to  substitute  the  lettuce  and 
the  dandelion,  which  both  yield  a  very  similar  milky 


juice  to  the  mulberry,  and  the  creature  will  rather  fee^ 
on  these  than  die :  but  it  is  a  fact  that  silkworms,  fe^ 
in  their  early  condition  on  lettuce  leaves  never  thrive  like 
those  always  fed  upon  mulberry  leaves.  Various  attempts 
have  been  made  to  cultivate  the  silkworm  in  Gi’eat  Britain. 
The  black  mulberry  was  introduced,  and  there  are  large  or¬ 
chards  remaining  which  were  planted  centuries  ago,  but 
all  attempts  have  failed  owing  to  the  worms  hatching  before 
the  mulberry  leaves  come  out.  At  the  same  time  there  is  no 
reason  why  it  should  not  thrive,  as  it  succeeds  in  Russia 
and  various  parts  of  North  America,  and  there  are  silks  in 
this  room  from  various  parts  of  Great  Britain.  But  the  ques¬ 
tion  is  how  can  we  obtain  silk  from  our  worms  permanently 
without  any  of  that  liability  to  failure  which  has  attended 
the  cultivation  of  silkworms  in  this  "country  ?  I  recollect 
at  various  meetings  of  the  British  Association  a  lady  appeared 
from  time  to  time  bringing  specimens  of  silkworms  and  manu¬ 
factured  silk,  endeavouring  to  show  the  gentlemen  of  the 
Association  that  it  was  possible  to  produce  it  here,  and  I  re¬ 
collect  a  very  splendid  piece  of  silk  so  produced,  which  was 
presented  to  her  Majesty.  But  how  did  Mrs.  Whitby  of 
Southampton  do  this  ?  Instead  of  cultivating  the  old  black 
mulberry  she  cultivated  another  species — the  morus  multicaulis, 
having  a  leaf  and  fruit  of  a  different  kind,  and  not  so  eatable 
as  the  common  black  mulberry,  but  producing  leaves  much 
earlier  than  the  morus  nigra ,  and  on  this  account  she  succeeded 
from  year  to  year  in  producing  good  crops  of  silk  of  the  best 
quality  ;  according  to  her  experience,  therefore,  it  must  not 
be  decided  that  we  cannot  cultivate  silk  in  this  country,  and 
I  therefore  recommend  it  to  the  study  of  all  who  are 
seeking  for  further  means  of  obtaining  money.  There  is  no 
question  that  the  time  of  females  might  be  profitably  employed 
in  attending  silkworms  where  they  have  nothing  better  to 
do.  It  is  not  a  very  profitable  employment,  still  it  only 
occupies  a  little  time  and  attention,  and  when  carried  out  it 
produces  a  clear  gain.  This  is  a  fit  subject  for  the  philan¬ 
thropist,  as  the  cultivation  of  silkworms  could  be  carried  out 
in  a  cottage  population.  There  is  one  great  drawback, 
namely,  the  disease  to  which  they  are  subject,  the  muscardine, 
and  those  who  are  at  all  engaged  with  manufactures  of  silk, 
in  the  sale  of  silk,  or  in  the  purchase  of  silk,  well  know  how 
this  has  caused  it  to  vary  in  price  ;  how  large  quantities  have 
been  brought  into  the  markets  of  Europe  affected  by  the 
disease,  and  how  within  the  last  four  years  the  greater  part 
of  European  silk  has  been  destroyed  by  this  cause.  Now 
the  disease  is  of  a  kind  that  sometimes  affects  the  human 
body.  I  have  here  a  diagram  of  human  hair  affected 
by  fungus,  and  diseases  of  the  skin  are  produced  by 
the  same  cause.  Now  a  fungus  of  a  very  similar  kind  attacks 
the  silkworm,  and  so  entirely  destroys  the  creature  that  when 
the  time  comes  for  it  to  form  its  cocoon  it  is  utterly  unable 
to  do  so,  and  the  result  is  a  failure  in  the  crop.  It  has  been 
found  lately  that  feeding  them  with  sugar  prevents  the 
disease,  and  it  further  appears  that  it  is  a  disease  produced 
by  over  crowding :  those  people  who  cultivate  silkworms 
crowd  them  together  in  close  places  without  a  proper  supply 
of  pure  and  fresh  air,  and  when  a  large  supply  of  fresh  air 
has  been  admitted  to  the  cases  in  which  they  have  been 
kept  the  disease  has  disappeared.  There  is  no  doubt  that 
the  disease  will  spread  from  one  establishment  to  another, 
which  shows  that  the  same  laws  which  prevail  in  the  life  of 
man  prevail  in  the  life  of  animals. 

Now,  there  are  several  sorts  of  silkworms,  just  as  we  find 
among  human  beings  that  there  are  small  ones  and  large 
ones,  black  ones  and  brown  ones  and  white  ones,  so  we  find 
among  these  creatures  a  similar  variety.  In  France  there 
is  the  sina  variety  which  produces  white  silk,  and  there 
is  the  Syrian  which  produces  a  very  large  cocoon.  Then 
there  is  the  snowbee,  which  is  the  small  fine  cocoon  pro¬ 
ducing  yellow  silk,  the  most  beautiful  of  the  French  silk. 
The  bombyx  mori  is  not  found  in  our  fields  or  hedges,  for 
although  occasionally  a  few  eggs  may  fly  out  of  the  windows 
and  get  into  our  hedges,  yet  there  is  something  in  our  climate 
which  will  not  allow  them  to  thrive.  The  year  before  last 
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was  an  exceedingly  favourable  summer  for  the  production  of 
these  creatures  in  the  open  air,  and  a  statement  was  made  at 
the  meeting  of  the  British  Association  at  Leeds  by  a  gentle¬ 
man  that  he  had  seen  them  feed  and  thrive  in  the  open  air. 
The  worm  is  essentially  a  native  of  China.  When  our  fore¬ 
fathers  were  naked  savages  understanding  nothing  at  all  about 
clothing,  more  than  three-fourths  of  the  population  of  China 
were  clothed  in  silk.  This  is  a  lesson  for  us.  The  Chinese 
have  not  been  a  people  of  progress.  They  are  almost  a 
stereotyped  edition  of  the  human  race.  There  they  were 
2000  years  ago  making  silk  in  large  quantities,  and  here 
they  remain  at  the  present  day  with  no  increased  advantages, 
whilst  we  are  continually  progressing.  They  practise  things 
merely  as  an  art  and  know  nothing  of  science.  We  see  them 
the  suppliers  of  the  world  not  employing  machinery  in  the 
manufacture,  but  doing  just  as  they  did  2000  years  ago.  The 
cultivation  of  silk  seems  to  have  been  introduced  into  Hin- 
dostan  and  then  to  Europe  at  the  time  of  the  reign  of  emperor 
Justinian,  and  it  was  introduced  into  Constantinople  by  two 
Nestorian  monks  who  were  promised  a  reward  if  they  would 
bring  the  worms  which  produced  the  silk.  The  Greeks  and 
Romans  knew  something  of  silk,  but  none  of  them  knew 
anything  of  its  history,  Aristotle  thought  it  must  have  been 
produced  by  some  worm  like  a  caterpillar,  and  others  thought 
it  was  the  produce  of  plants,  and  certain  Roman  poets  attri¬ 
buted  it  to  flowers.  In  the  sixth,  seventh,  eighth,  and  ninth 
centuries  the  silk  known  in  Europe  was  entirely  the  produce 
of  the  Greeks.  In  the  thirteenth  century  it  was  introduced 
into  Sardinia  where  it  found  a  home.  In  the  fifteenth  century 
it  was  introduced  into  France.  In  the  sixteenth  century  it 
was  introduced  into  England,  but  failed.  Throughout  all 
Europe  silk  was,  until  a  very  recent  period,  an  article  of  ex¬ 
cessive  value.  We  find  James  the  First,  when  the  English  am¬ 
bassador  went  down  to  congratulate  him,  writing  to  the  Earl 
of  Marr  to  beg  of  him  to  lend  his  sovereign  a  pair  of  silken 
hose,  so  that  his  sovereign  should  not  appear  as  a  scul¬ 
lion.  Nor  had  we  been  more  successful  in  the  manufacture 
of  silk  up  to  the  seventeenth  century.  Although  we  attempted 
to  grow  it  we  failed,  and  we  were  in  the  same  position  as  to  our 
manufacture.  Most  of  you  have  heard  of  the  Revocation  of 
the  Edict  of  Nantes.  This  threw  upon  our  shores  50,000  in¬ 
telligent  Frenchmen — many  thanks  to  them — we  are  more 
indebted  to  them  than  at  present  people  would  like  to  confess. 
The  Frenchmen  established  a  silk  manufactory  in  this  coun¬ 
try,  and,  although  we  could  not  rear  the  silkworm,  we  were 
able  to  manufacture  silk,  and  now  we  have  a  great  trade  in  the 
article.  In  1820  we  imported  371,000  lbs.  In  1856  our  im¬ 
portation  amounted  to  nearly  7,000,000  lbs.  In  1857  and 
1858  it  had  amounted  to  7,000,000.  We  have  at  this  moment 
300  silk  manufactories  with  2,000,000  of  spindles  going, 
and  steam  machinery  of  4000  horse-power,  independently  of 
the  hand  weaving  of  Spitalfields.  We  have  15,000  men  and 
35,000  women  employed  in  the  manufacture.  The  quantity 
of  silk  that  we  use  is  something  prodigious,  and  the  entire 
quantity  of  this  silk  fibre  is  enormous.  In  Lyons,  the  manu¬ 
facture  has  been  carried  on  to  a  great  extent,  and  a  manufac¬ 
turer  of  1840  states  that  the  silk  consumed  was  2,205,000  lbs. 
and  that  it  was  produced  by  four  thousand  millions  of  cocoons. 
The  fibre  of  one  cocoon  measuring  1 526  feet  in  length,  so  all 
the  silk  fibre  used  in  one  year  in  Lyons  would  measure  six 
billions  five  hundred  thousand  millions  of  feet,  a  quantity  suf¬ 
ficient  to  wind  fifty-two  thousand  times  round  the  circumfe¬ 
rence  of  the  earth.  So  much  for  the  manufacture  of  one  town 
alone,  and,  of  course,  our  home  manufacture  is  much  larger 
than  that.  The  silk  used  in  our  manufactures  is  produced  in 
various  parts  of  the  world.  We  obtain  it  from  France,  from 
Italy,  from  Sweden,  from  Russia,  and  especially  from  China, 
and  now  from  Japan,  and  recently  some  of  it  came  from  Ame¬ 
rica.  After  the  creature  has  cast  its  skin  five  or  six  times 
it  begins  to  form  its  cocoon  ;  this  is  done  by  fixing  the  upper 
part  of  its  body  in  such  a  way  that  it  can  reach  around  it¬ 
self  in  every  direction,  and  cover  itself  all  over  with  the  web 
which  it  spins,  and  at  last  form  with  it  the  hardened  case 
which  we  call  the  cocoon.  The  way  in  which  this  is  done 
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is  very  curious,  and  I  will  draw  your  attention  here  to  two 
large  glands  found  on  each  side  of  the  bodj  of  the  silkworm. 
It  is  in  those  glands  that  the  silk  is  secreted,  running  on  to 
the  front  of  the  head  and  terminating  in  an  organ  called  a  spin- 
naret.  On  each  side  of  the  spinnaret  are  two  glands,  with  a 
sticky  matter  very  much  like  the  silk  itself,  by  which  the 
produce  of  the  two  glands  are  made  to  adhere  together  and 
produce  one  fibre.  This  substance,  when  placed  under  the  mi¬ 
croscope,  is  found  to  have  the  appearance  which  you  see  here, 
it  is  transparent,  and  composed  of  a  material  called  seracine  by 
chemists.  Silk  fibre,  of  all  substances  that  we  know  in  nature, 
has  the  greatest  strength  for  its  size.  So  that  you  see  it  is  in 
its  great  strength  and  fineness  that  its  value  consists.  The 
way  in  which  the  silk  is  obtained  for  commercial  purposes 
is  in  this  way  : — The  creatures  are  allowed  to  feed  upon  the 
mulberry  leaves  in  a  large  shallow  basket,  and  in  a  short 
time  they  spin  a  cocoon.  Several  of  these  cocoons  are  taken 
and  placed  in  vessels  upon  a  table,  and  each  end  of  silk  is 
placed  upon  a  reel,  then,  as  the  reel  goes  round,  the  silk  is 
wound  off,  and  thus  formed  into  what  we  call  hanks.  It  is 
in  this  condition  when  brought  into  the  market.  This  is 
some  from  Canton.  I  believe  some  of  the  finest  white  silk 
is  brought  from  China.  I  have  here  three  specimens  of 
American  silk.  The  great  drawback  to  American  silk  is 
that  it  is  not  uniform  in  its  colour  or  quality  ;  this  is  coffee- 
coloured,  and  this  straw-coloured,  and  sometimes  the  Ame¬ 
rican  silks  are  almost  green.  I  have  here  some  specimens 
from  Siam ;  these  are  not  produced  by  the  common  bombyx 
mori.  Here  I  have  some  from  Russia.  Even  in  Russia  they 
can  produce  silk,  and,  as  I  said  before,  the  reason  that  we 
cannot  seems  to  be  more  from  our  want  of  management  than 
anything  else.  Here  is  some  of  the  fine  silk  from  Japan, 
which  has  recently  created  a  great  sensation  on  account  of 
its  whiteness  and  strength,  and  it  is  now  being  used  in  a 
manufactory  in  Nottingham.  This  is  silk  from  India,  which 
retains  its  character  for  beautiful  silk.  Here  is  some  Sicilian 
silk,  and  these  are  in  the  form  in  which  they  come  into  the 
market  for  the  purpose  of  being  manufactured.  This  is 
called  raw  silk.  Now  the  raw  silk  is  spun  into  what  we  call 
spun  silk,  and  you  have  it  twisted  on  these  wheel  spindles, 
and  then  afterwards  rewound  into  the  form  of  these  small 
hanks,  and  it  is  in  this  way  that  the  silk  finds  its  way  into 
the  market  in  the  form  of  silk  yarn.  The  next  process  to 
which  it  is  submitted  is  the  process  of  dyeing.  This  spun  silk 
is  taken  to  the  dyers,  who  submit  it  to  a  variety  of  colours. 
We  have  black,  blue,  and  red  dyes,  of  various  shades  ;  for 
black,  galls  and  iron,  with  indigo,  are  the  most  frequent  sub¬ 
stances  used  for  dyeing ;  but  there  is  a  great  fraud  in  dying 
blacks.  Silk  is  made  to  weigh  25  per  cent,  more  when  dyed 
than  before,  because  it  will  take  up  a  considerable  quantity  of 
sugar,  which  makes  it  assume  a  weightier  and  stouter  ap¬ 
pearance.  You  may  easily  ascertain  the  presence  of  sugar 
by  the  taste.  The  red  colours  are  given  by  the  agency  of 
cochineal  and  lac,  which  colours  are  produced  by  these 
insects. 

It  would  be  out  of  my  province  to  deal  with  the  different 
manufactures,  but  I  will  call  your  attention  to  the  variety  of 
forms  in  which  silk  appears.  We  have  the  plain  silks,  the 
figured  silks,  and  the  beautiful  surfaces  called  satins  and 
satinettes.  Then  we  have  a  very  peculiar  form  of  silk  which 
is  made  into  shawls ;  then  silk  lace,  in  the  manufacture  of 
which  there  are  a  thousand  women  employed  in  Nottingham. 
Then  we  have  damasks  and  brocaded  silks,  and  this  poplin, 
which  is  composed  of  four  parts  of  wool  and  one  of  silk,  with 
gold  pattern  introduced  into  it.  Here  I  have  a  manufacture 
from  Japan,  which  is  a  mixture  of  hairs  and  silk.  I  have 
here  some  beautiful  crapes  presented  to  her  Majesty,  and  by 
her  Majesty  presented  to  this  museum.  You  can  hardly 
imagine  any  thing  more  beautiful  than  these.  Then  I  have 
here  from  Coventry  a  large  variety  of  beautiful  colours  in 
ribbons. 

During  the  manufacture  of  this  silk  into  those  various 
fabrics  we  have  a  large  quantity  of  waste.  We  bring  into 
this  country  a  huge  quantity  of  cocoons  which  have  had  their 
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silk  reeled  off,  and  they  are  called  knuhs  and  husks,  which 
still  yield  silk  used  for  coarser  goods.  I  have  here  a  quantity 
which  is  known  as  silk  waste,  which  is  also  rewound  and 
used  into  a  variety  of  fabrics,  so  that  no  portion  of  the  fibre 
is  lost.  Even  in  China  after  they  have  taken  up  the  knubs 
and  husks  they  take  the  chrysalises  and  make  of  them  the 
most  delicious  mess  with  which  they  are  acquainted  as  an 
article  of  diet.  Strength  is  the  appellation  which  is  best  ap¬ 
plied  to  these  little  glands  which  form  the  silk,  and  I  have 
here  a  substance  manufactured  from  those  little  glands,  and 
called  silkworm  gut,  which  makes  an  exceedingly  strong  and 
useful  article  for  the  purpose  of  the  angler ;  and  those  who 
are  fond  of  fresh-water  fishing,  such  as  for  salmon  and  other 
kinds  of  fish,  will  appreciate  this  silkworm  gut.  So  you  see 
there  is  not  any  part  of  our  little  creature  which  is  not  more 
or  less  useful  to  man.  I  have  no  time  to  allude  to  the  other 
insects  on  the  table.  I  have  spoken  of  the  fact  of  the  cochi¬ 
neal  and  lac  producing  dyes.  This  beautiful  lac  dye  is  pro¬ 
duced  by  the  creature  which  produces  shellac,  from  which 
we  make  sealing  wax,  and  this  cochineal,  which  is  valuable 
in  medicine,  produces  crimson  dyes.  I  now  only  bring  for¬ 
ward  the  silkworm  insect  as  a  contribution  of  the  invertebrate 
tribe  of  animals  for  the  use  of  man  and  manufactures. 
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Thomas  Wink  worth,  Esq.  Vice-President,  in  the  Chair. 

The  paper  on  Indian  Fibres,  announced  for  this  meeting, 
was,  owing  to  the  indisposition  of  Dr.  Forbes  Watson,  de¬ 
ferred  sine  die,  and  in  lieu  thereof  Dr.  R.  H.  Collyer  de¬ 
livered  a  discourse  upon  Paper  Material,  which  we  will 
tersely  notice.  The  Author’s  opening  remarks  were  devoted 
to  the  consideration  of  rags,  and  the  ordinary  methods  of 
sorting,  cleaning,  bleaching,  and  pulping  them ;  from  which 
we  learn  that  the  loss  incurred  in  these  various  processes, 
before  the  “  finished  article  ”  is  obtained,  amounts  to  from 
30  to  50  per  cent  on  the  weight  of  the  rags  employed. 

Dr.  Collyer  then  said  :  “  I  feel  certain  that  rags  are  the 
most  expensive  material  that  can  be  used,  nor  can  they 
produce  paper  equal  in  strength  and  durability  to  raw 
materials,  when  these  are  treated  judiciously. 

“  I  have  a  friend  in  the  United  States,  who  is  now  manu¬ 
facturing  some  30  tons  of  paper  each  week,  the  ingredient 
being  principally  wheat  straw.  The  process  consists  in 
boiling  it,  under  a  pressure  of  200  lbs.  to  the  square  inch, 
in  a  large  spherical  boiler  of  14  feet  in  diameter.  In  this 
vessel  he  acts  on  some  10,000  lbs.  of  straw  at  one  opera¬ 
tion  ;  it  requires  some  four  to  five  hours  to  get  the  whole 
to  the  heat  of  3200  Fahrenheit,  which  he  continues  for  some 
24  hours.  He  then  removes  the  man-hole  of  the  boiler  and 
injects  cold  water,  so  as  to  be  able  to  remove  the  material 
which  is  by  this  time  compacted  into  a  large  glutinous 
mass,  raw  materials  having  a  tendency  to  this  agglutination 
when  boiled  in  bulk.  The  object  of  these  operations  is  to 
get  rid  of  the  silica  and  gluten.  As  a  like  process  is  used  in 
England  by  other  paper  manufacturers,  possibly  with  some 
modifications,  my  description  will  equally  answer  for  other 
cases.  High-pressure  boiling  involves  a  great  sacrifice  of 
fuel,  nor  is  the  object  attained,  for  though  the  steam  in  the 
boiler  acquires  a  very  high  temperature,  the  liquor  itself  is 
much  lower. 

“  Now  I  ask  any  one  who  has  seen  these  operations,  can 
the  alkaline  liquor  or  the  heat  permeate  a  mass  of  material 
so  matted  and  packed  together  ?  It  is  a  well-known  fact 
that  this  treatment  is  so  unequal  in  its  effects,  that  one  batch 
or  boil  may  turn  out  far  better  than  the  next,  and  also  that 
those  portions  which  come  readily  in  contact  with  the 
alkaline  liquor  are  sufficiently  prepared,  while  those  in  the 
interior  may  be  hardly  acted  on  at  all.  The  same  objection 
exists  in  boiling  rags.  A  paper  maker  of  40  years’  expe¬ 
rience  told  me  the  other  day  that  frequently  one  portion  of 
the  rags  was  cooked  when  the  rest  was  nearly  in  the  same 
state  as  when  first  put  into  the  boiler.  This  is  particularly 


the  case  when  over  half  a  ton  is  boiled  at  a  time.  This 
statement  has  been  corroborated  by  several  of  the  most  pro¬ 
minent  makers,  with  whom  I  have  lately  been  thrown  into 
contact. 

“  Surely,  then,  if  rags,  which  are  free  from  those  glutinous 
and  gummy  matters  which  invariably  accompany  raw  mate¬ 
rials,  are  subject  to  this  difficulty  of  imperfect  boiling  when 
acted  on  in  quantity,  how  much  more  must  this  be  the  case 
with  the  raw  material  ? 

“  It  is  true  that  various  contrivances  have  been  adopted 
for  obviating  these  inconveniences.  Some  have  revolving 
boilers  ;  others  cause  the  apparatus  to  perform  a  semi -revo¬ 
lution,  but  no  practical  advantage  is  obtained.  I  now  refer 
to  raw  substances,  for  with  rags,  in  consequence  of  their 
freedom  from  gummy  and  glutinous  matter,  the  revolving 
boiler  saves  both  alkali  and  time,  and  ensures  more  uniform 
results. 

“  I  now  come,  gentlemen,  to  that  portion  of  my  remarks 
in  which  I  shall  have  to  treat  of  processes  which  profess  to 
remove  all  the  obstacles  attendant  on  the  use  of  raw  sub¬ 
stances.  I  will  show  that  what  now  requires  from  8  to  14 
hours  to  accomplish  can  be  effected  in  2,  and  that  what 
now  takes  from  2  to  3  days  may  be  perfectly  well  managed 
in  6  hours.  Such  a  revolution  in  the  preparation  of  paper 
material  I  did  not  in  the  least  anticipate  when  I  commenced 
my  experiments  five  years  since.  If  my  observations  do  not 
appeal  to  your  judgment  as  being  based  on  correct  chemical 
and  mechanical  principles,  I  must  not  expect  to  receive  your 
assent  or  approbation.  But  I  have  done  more  than  theorise 
on  the  matter,  having  erected  machinery  in  my  garden  on  a 
scale  of  sufficient  magnitude  to  prove  the  process  capable  of 
being  carried  to  any  required  extent.  I  should  be  happy  to 
be  visited  by  any  of  my  audience  or  their  friends,  when 
I  think  it  will  be  in  my  power  to  convince  them  that  paper 
of  every  quality  can  be  made  quite  independently  of  rags  — 
at  less  than  half  the  cost  —  of  this  fact  I  am  certain.  My 
process  consists,  first  in  passing  the  straw  or  other  material 
between  two  rollers — running  at  different  speeds — this  pro¬ 
duces  a  trituratory  action,  which  in  the  case  of  straw,  rubs 
out  the  knots  and  ears  ;  these  have  always  formed  an  insu¬ 
perable  obstacle  in  the  case  of  straw,  producing  specks  in 
the  paper  ;  the  knot  in  particular  is  most  difficult  to  bleach. 
So  also  is  the  ear.  I  am  aware  that  those  who  make  straw 
paper  attempt  to  get  rid  of  these  by  cutting  the  material  into 
short  lengths  and  winnowing  them  out,  but  it  can  easily  be 
imagined  how  imperfectly  this  process  must  effect  the  object 
in  view.  The  rollers  also  prepare  the  straw  by  opening  it 
out  into  a  partially  fibrous  state,  so  that  it  occupies  only  half 
the  space  it  would  take  up  in  its  natural  condition,  and  be¬ 
sides  the  alkali  has  a  more  ready  access  to  the  fibre.  In  this 
condition  it  is  packed  in  sieved  trays,  about  one  foot  and  a 
half  in  depth ;  these  are  placed  in  an  apparatus  to  be  operated 
on  in  detail,  that  is,  each  layer  is  supplied  independently 
with  a  current  of  steam  and  alkaline  liquors. 

“  In  lieu  of  filling,  for  instance,  with  alkaline  liquor,  a 
vessel  of  8  x  8  feet,  having  a  capacity  of  about  400  square 
feet,  or  2500  gallons,  I  only  employ  500  gallons,  of  a  strength 
of  two  degrees,  or  about  three  ounces  of  caustic  alkali  to  the 
gallon — in  fine,  not  over  1  cwt.  of  soda  or  potass  to  the  ton 
of  straw,  whereas  at  present  very  few  makers  use  less  than 
from  4^  to  5  cwt.  This  is  effected  by  using  a  reservoir  at 
or  near  the  bottom  of  the  apparatus  or  vessel  in  which  the 
materials  are  treated.  From  this  reservoir  the  alkaline 
liquor  is  pumped  to  one  above,  from  which  the  distribution 
takes  place  uniformly  to  each  layer  or  stratum  to  be  acted  on. 
When  perfectly  saturated,  the  superheated  steam  acts  under 
each  stratum  by  an  independent  supply.  The  excess  of  alkaline 
liquor  falls  over  the  sides  of  the  tray  down  to  the  bottom  of 
the  apparatus.  In  this  manner  a  system  of  percolation  and 
circulation  is  kept  up  for  40  minutes  to  one  hour,  when  the 
spent  liquor  is  drawn  off,  and  the  reservoir  is  refilled  with 
fresh  liquor,  for  it  must  be  borne  in  mind  that  by  this  time 
the  alkali,  though  not  chemically  neutralised,  has  lost  the 
power  of  acting  on  the  silica.  I  could  enlarge,  if  time  per- 
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mitted,  on  this  topic,  as  illustrating  one  of  the  principal 
causes  of  failure  in  the  modes  noV  in  use. 

“  The  escape  steam  is  not  lost,  for  it  enters  tanks  in  which 
the  alkaline  liquor  or  water  for  washing  is  first  boiled,  for 
it  is  most  important  in  the  treatment  of  raw  material  that 
cold  should  not  he  brought  in  contact  with  it  until  the  opera¬ 
tion  is  complete,  so  far  as  the  removal  of  gluten  and  silica  is 
concerned.  The  paper  now  supposed  to  he  made  of  straw, 
which  in  most  cases  is  a  mixture  of  cotton  rags,  is  condemned 
as  being  brittle,  harsh,  and  having  an  unpleasant  rattle. 
These  faults  arise  from  the  silex  being  only  partially  re¬ 
moved;  this  circumstance  has  caused  a  great  prejudice 
against  those  papers. 

“  When  the  alkaline  liquor  has  been  drawn  off,  after  one 
one  hour  and  a  half’s  treatment,  the  material  is  next  washed, 
without  removing  it  from  the  apparatus.  This  is  effected 
by  turning  certain  cocks  which  communicate  with  the  lower 
reservoir,  aud  admit  the  hot  water.  The  straw  is  agitated 
by  a  simple  contrivance,  which  causes  every  part  to  be  re¬ 
peatedly  turned  over.  This  washing  process  takes  from  30 
to  40  minutes ;  this  is  determined  by  the  escape  water 
running  clear.  The  analogous  operation  occupies  several 
hours  at  present,  and  is,  after  all,  but  imperfectly  performed. 

“  The  fibre  is  now  clean,  but  to  ensure  a  certain  result  I 
fill  the  reservoir  with  cold  water  slightly  acidulated  with 
hydrochloric  acid,  the  cover  of  the  apparatus  having  been 
previously  removed.  This  cold  solution  is  now  mixed 
thoroughly  with  the  material  for  about  ten  minutes’;  it  is  then 
washed  away  with  extra  cold  water. 

“  I  now  come  to  that  portion  of  my  invention  which  is 
attended  with  the  greatest  economy  of  bleaching  material. 

“  The  solution  of  chloride  of  lime  is  completely  mixed 
and  incorporated  with  the  straw,  after  which  the  superheated 
steam  is  let  in  at  a  pressure  of  from  30  to  40  lbs.  It  per¬ 
meates  the  whole  mass  under  treatment,  the  agitators  being 
kept  at  work  the  same  time. 

“  The  bleaching  is  effected  at  once  and  more  perfectly 
than  if  the  material  remained  in  a  solution  of  chlorine  for 
a  whole  day. 

“  This  is  easily  understood,  when  the  process  or  chemical 
change  is  analysed.  It  seems  the  chlorine  combines  with 
the  hydrogen  of  the  water,  forming  hydrochloric  acid,  while 
the  oxygen  attacks  the  vegetable  fibre.  The  principal  ob¬ 
stacle  has  been  the  deposit  of  the  lime  on  the  surface  of  the 
fibre,  preventing  in  a  great  degree  the  further  action  of  the 
bleaching  process.  By  the  employment  of  great  heat,  sud¬ 
denly  applied  in  the  manner  I  have  patented,  the  best  and 
most  uniform  results  may  be  relied  on. 

“  Instead  of  washing  out  the  acid  formed,  I  prefer  neutra¬ 
lising  it  by  the  addition  of  chalk  or  other  substances,  exten¬ 
sively  used  to  give  weight  and  opacity  to  the  paper. 

“  The  pulping  operation  is  now  to  be  performed.  I  would 
here  state  that  for  this  purpose  the  present  appliances  are 
most  rude  and  inefficient,  there  being  no  uniformity  of  re¬ 
sult  ;  some  portions  are  thoroughly  reduced,  while  others  are 
hardly  touched.  Too  much  importance  cannot  be  placed  on 
this  particular  part  of  the  process  of  preparing  materials  for 
the  paper  machine.  I  propose  using  an  apparatus  which 
rubs  rather  than  cuts,  so  that  with  raw  fibres,  which  are 
tender  in  the  humid  state,  the  greatest  length  is  obtained. 
This  object  it  is  impossible  to  attain  with  the  beating^engine 
now  in  use.” 

In  conclusion,  the  Doctor  observed  that  there  had  been 
no  marked  improvement  in  the  paper  manufacture  during 
the  last  fifty  years,  for  the  greatest  difficulty  had  ever  been, 
not  to  find  materials,  for  such  existed  in  great  abundance, 
but  to  discover  economical  and  practical  methods  of  convert¬ 
ing  the  same  into  good  and  strong  paper.  He  had  himself, 
some  years  back,  endeavoured  to  introduce  for  this  purpose 
the  residue  of  the  beetroot  after  the  sugar  had  been  extracted, 
which  he  considered  one  of  the  best  and  most  available  ma¬ 
terials.  It  could  be  obtained,  he  said,  in  large  quantities,  at 
a  low  price,  and  had  the  advantage  of  not  losing  more  than 
ten  per  cent,  in  the  course  of  manufacture.  His  beetroot 
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patents  were  in  the  hands  of  Messrs.  Grosvenor,  Chater, 
and  Co. 

The  Chairman  having  invited  discussion  upon  the  fore¬ 
going  paper, 

Dr.  Riddell  said  that  the  great  objection  against  straw 
paper  was  its  brittleness,  arising  from  the  quantity  of  silica 
it  contained.  He  presented  a  specimen  of  a  fibre  which  con¬ 
tained  no  silica,  and  which,  he  believed,  might  be  prepared 
at  a  cost  one  third  less  than  that  of  rags.  He  would  also  show 
some  paper  made  from  the  fibre  of  the  Hibiscus  esculentus,  a 
plant  of  about  eight  or  ten  feet  high,  yielding  good  food  for 
cattle,  while  its  bark  contained  the  fibre  referred  to.  He 
also  named  the  fibres  of  the  Agave  americana ,  the  Sorghum 
saccharatum,  as  suitable  paper  materials. 

Dr.  Watts,  Mr.  W.  Hawes,  and  several  other  speakers, 
addressed  the  meeting  in  turn,  but  their  remarks  were  not  of 
a  kind  to  interest  our  readers,  being  chiefly  of  a  political, 
or  politico -economical  character.  After  having  passed  a 
vote  of  thanks  to  Dr.  Collyer  for  his  paper,  the  meeting  ad¬ 
journed. 
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Improvements  in  the  preparation  of  Peat  and  Charcoal  for  Fuel , 
in  the  Manufacture  of  Coke  therefrom,  and  in  the  Machinery 
and  Apparatus  employed  for  effecting  the  same.  C. 
Kingsford. 

Peat  —  that  ignis  fatuus  of  chemical  inventors  —  has  been 
tortured  by  every  conceivable  mode  in  the  hope  of  forcing 
it  to  yield  up  some  of  the  treasures  supposed  to  be  concealed 
within  it.  There  is  scarcely  a  substance  that  can  be  formed 
on  paper,  by  adding  together  atoms  of  carbon,  oxygen, 
hydrogen,  and  nitrogen,  that  has  not  been  supposed  to  be 
obtainable  from  peat.  Sanguine  politicians  have  pointed 
triumphantly  to  the  peat  bogs  of  our  much  maligned  sister 
isle  as  a  perfect  El  Dorado.  They  have  looked  forward  to 
the  time  when  the  epithet  “  bog-trotter  ”  shall  be  a  title  of 
honour,  not  of  derision  ;  to  the  time  when  whisky,  potatoes, 
and  pork  shall  all  be  yielded  directly  or  indirectly  by  the 
combustion  of  peat.  Peat  has  formed  the  pivot  round  which 
systems  of  finance  have  revolved,  and  on  which  swarms  of 
adventurers  have  lived ;  it  has  inspired  the  muse  of  some, 
and  has  proved  the  amusement  of  others,  the  prospectus- 
makers  have  praised  it,  the  distillers  have  burnt  it,  the  paper- 
makers  have  masticated  it,  the  candle-makers  have  looked 
wistfully  at  its  paraffin,  the  hatters  have  sniffed  suspiciously 
at  its  wood-spirit,  the  water-proofers  have  taken  the  boiling 
point  of  its  hydrocarbon  naphtha ;  theorists  have  talked  poeti¬ 
cally  of  its  pittacal,  and,  facilis  decensus,  water-closets  have 
been  deodorised  with  its  charcoal.  And  yet  the  problem  of 
the  economical  working  of  the  peat  bogs  is  yet  unsolved ; 
and,  although  we  have  unlimited  faith  in  the  powers  of 
chemistry,  we  confess  to  preferring  one  acre  of  good  wheat 
growing  land  to  (say)  six  acres  of  the  most  intense  bog  ever 
trotted  over. 

Nevertheless,  here  is  a  new  patent  proposing  a  plan  for 
converting  peat  into  good  fuel,  and,  moreover,  the  proposed 
process  appears  tolerably  feasible,  and  contains  none  of  the 
dreadful  absurdities  too  commonly  found  in  peat  patents. 
The  following  is  an  abbreviated  sketch  of  the  final  specifica¬ 
tion  : — The  patentee  digs  the  peat,  and  while  wet  “  pugs  ”  it 
with  a  certain  quantity  of  powdered  pitch,  the  fibres  of  the 
peat  thus  become  broken  and  felted,  yielding  a  compact  fuel 
which  when  coked  yields  a  hard  charcoal  which  the  patentee 
says,  well  resists  a  blast.  He  also  works  up  peat  charcoal 
dust  with  pitch  or  resin,  and  after  heating  to  about  300°  F. 
moulds  the  product ;  it  is  subsequently  carbonised  in  retorts. 
By  this  means  the  inventor  states  that  he  attains  a  very  hard 
and  superior  coke  suitable  for  industrial  or  metallurgical 
purposes.  The  chief  part  of  the  patent  is  taken  up  with  a 
description  of  the  pugging-mill  employed ;  it  appears  tolerably 
simple  and  practical,  but  we  doubt  whether  there  is  sufficient 
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novelty  in  it  to  allow  of  its  being  claimed.  The  general 
features  of  this  patent  are  a  straightforward  and  clear  descrip  ¬ 
tion  of  the  patentee’s  meaning,  and  an  absence  of  the  absurd 
claims  and  unnecessary  verbiage  which  disfigure  so  many 
chemical  patents. 


Improvements  in  the  Manufacture  of  Artificial  Fuel. 

James  Shaw. 

“  The  object  of  this  invention  is  to  render  the  dust  or  small 
coal  available  for  fireplaces  of  the  ordinary  kind  by  an  ad¬ 
mixture  which  will  have  even  a  better  effect  than  the  best  kind 
of  lump  coal,  and  is  effected  in  the  following  manner  :  —  To 
a  given  quantity  of  small  coal  or  coal  dust  I  add  about  one 
fourth  its  bulk  of  lime,  and  thoroughly  incorporate  together, 
after  which  I  slightly  moisten  the  whole  sufficient  to  bind 
them,  when  the  mixture  may  be  formed  into  suitable  blocks 
by  any  of  the  known  means,  the  result  being  that  a  more  in  ¬ 
tense  heat  is  obtained  with  less  cost,  and  at  the  same  time 
will  last  considerably  longer  than  ordinary  coal.  This  fuel 
is  also  well  adapted  to  the  generating  of  steam  and  other 
such  like  useful  purposes.” 

We  rather  imagine  that  to  bind  coal  and  quicklime  to¬ 
gether  by  slightly  moistening  the  mixture  would  puzzle 
even  the  patentee.  Where  is  the  extra  heat  to  come  from  ? 
Heat  is  generally  in  the  ratio  of  the  substances  burned,  but 
burn  quicklime  as  he  will,  the  patentee  will  not  get  more 
heat  from  it  than  was  afforded  by  the  fuel  used  to  heat  it. 
As  for  lasting  longer  than  ordinary  coal,  we  grant  unre¬ 
servedly  that  lime  will  stand  the  fire  to  any  extent,  and  in 
this  sense  a  pound  or  two  of  quicklime  would  be  a  most 
durable  substance  to  have  in  a  house.  But  quicklime  dust 
is  unpleasant  in  the  eyes  or  nostrils,  and  to  poke  one  of  our 
patentee’s  fires  would  therefore  require  some  courage.  And 
then  the  furniture !  In  short,  the  patentee,  after  entering 
his  provisional  specification,  evidently  tried  his  process,  that, 
doubtless,  being  a  sufficient  reason  for  his  never  completing 
it.  There  are  hundreds  of  persons  who  have  brought  for¬ 
ward  processes  almost  identical  with  that  before  us,  and  there 
are  numerous  patents  involving  the  same  idea. 


CORRESPONDENCE. 


The  Truth  of  Latent  Heat  as  an  Explanation  of  well  known 

Phenomena. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  my  last  communication  I  made  use  of  this  phrase, 
but  I  must  observe  only  as  expressive  of  the  existence  of  a 
certain  order  of  phenomena ;  for  that  heat  is  ever  latent  in 
the  sense  now  understood  by  philosophers  I  cannot  persuade 
myself,  and  will  briefly,  although  I  hope  fairly,  set  forth 
wherein  this  doctrine  appears  to  me  wanting  in  philosophical 
accuracy. 

The  heat  produced  by  the  slacking  of  lime  is  said  to  be 
owing  to  the  water  becoming  solid,  in  which  state  it  gives  off 
that  heat  necessary  for  its  fluidity.  This  supposes  that  water 
in  its  fluid  state  contains  a  certain  amount  of  heat,  although, 
according  to  our  usual  standard,  it  would  be  pronounced 
cold ;  and  the  supposition  is  evidently  a  correct  one,  inas¬ 
much  as  its  heat  may  be  felt  by  plunging  the  hand  previously 
into  a  mass  of  snow  or  ice,  or  better  still,  some  freezing  mix¬ 
ture.  But  the  heat  evolved  is  said  to  have  been  in  a  latent 
state  ;  and  this  is  a  doctrine  the  truth  of  which  I  altogether 
fail  to  apprehend.  Here  we  have  apparently  cold  water 
poured  upon  a  certain  earth,  and  the  product  of  this  union  is 
a  considerable  amount  of  heat,  and  an  impalpable  powder. 
This  is  obviously,  according  to  the  general  and  very  vague 
acceptation  of  the  phase,  a  chemical  union  ;  although,  if  a 
definition  of  this  is  required,  it  can  only  be  said  that  the  dis¬ 
tinction  between  chemical  and  mechanical  union  lies  in  our 
being  enabled  to  understand  the  latter,  while  the  former 
phenomenon  is  not  at  present  appreciated  by  philosophers. 


Now  I  submit,  with  every  deference  for  the  opinion  of 
others,  that  all  the  physical  evidence  we  have  is  this  :  we 
find  the  union  alluded  to  productive  of  considerable  heat, 
and  a  certain  powdered  substance.  Any  speculation  as  to 
the  direct  cause  of  the  heat  cannot  be  said  to  come  under 
this  evidence,  for  all  speculation  is  widely  distinct  from 
ocular  or  experimental  proof.  Yet  it  is  of  course  fitting  that 
we  should  logically  investigate  this  question.  And  I  must 
commence  by  remarking  that  the  notion  of  anything  existing 
in  a  latent  condition  appears  to  me  peculiarly  unphilo- 
sophical.  We  have  heard  of  latent  light,  and  to  my  mind 
the  latent  state  of  heat  is  quite  as  surprising  and  unintel¬ 
ligible.  That  heat  can  exist  without  being  in  any  way 
capable  of  experience  is  a  proposition  which  I  must  see 
absolutely  necessary  of  acceptation  before  I  can  receive  it. 
And  in  the  example  brought  forward,  as  in  fact  concerning 
all  phenomena  where  latent  heat  is  supposed  to  play  a  part, 
it  does  not  appear  to  me  that  we  are  brought  to  this  alterna¬ 
tive.  The  doctrine  reminds  me  of  one  connected  with  meta¬ 
physics,  where  it  is  supposed  that  ideas  may  exist  in  the 
mind  without  being  known  to  its  author.  This  notion  is 
now  almost,  if  not  altogether,  cast  away  as  absurd ;  and  I 
apprehend  that  the  similar  doctrine  of  latency,  as  connected 
with  any  physical  elements,  must  soon  be  refused  by  the 
philosophical  community. 

The  cause  of  the  heat  appears  to  me  to  be  exceedingly 
evident.  A  chemical  action  is  produced  in  the  way  de¬ 
scribed:  it  will  be  seen  that  I  am  not  bound  to  explain  this, 
in  order  satisfactorily  to  account  for  the  heat.  As  to  the 
principle,  it  may,  without  doubt,  be  said  to  be  that  of  the 
meeting  of  the  various  forces  of  matter,  and  their  consequent 
interaction ;  or,  if  matter  is  but  force,  of  the  two  material 
substances  or  forces  themselves.  Now  force  is  nothing  but 
a  general  term  for  friction ;  and  the  friction  of  these  forces 
upon  such  an  ether  as  I  supposed  in  my  last  communication, 
would,  when  transmitted  by  it  to  the  human  frame  or  any 
other  test,  at  once  affect  as  heat.  I  admit  that,  for  the  pre¬ 
sent,  we  are  not  not  enabled  to  demonstrate  the  existence  of 
an  ether,  so  that  this  explanation  is  suppositional ;  but,  to  my 
mind,  it  has  none  of  the  what  appear  to  philosophical  ob¬ 
jections,  appertaining  to  the  doctrine  of  latent  heat.  And  I 
consider  it  applicable  to  every  case  where  latent  heat  is  sup¬ 
posed  truly  to  explain  scientific  phenomena. 

And  now  to  consider  some  other  cases  exclusively  ac¬ 
counted  for  upon  this  doctrine.  It  requires  i42°-65  of  heat 
to  liquefy  a  pound  of  ice,  at  320 ;  after  which  process  the 
water  has  not  received  any  apparent  heat :  therefore,  as  it  is 
supposed  that  the  heat  received  must  have  produced  some 
constitutional  interaction,  and  as,  moreover  it  is  not  sensible, 
it  is  set  down  as  having  become  latent.  I  confess  that  to 
my  own  mind  such  an  explanation  as  this  is  by  no  means 
satisfactory  ;  and  I  doubt  not  that  it  arises  from  the  strange 
doctrine  of  heat,  which  at  the  present  time  occupies  the 
philosophical  mind.  Now  in  the  above  experiment,  all  the 
direct  physical  evidence  we  have  is  this :  it  is  found  that  a 
certain  amount  of  a  certain  substance,  at  a  temperature  of 
320,  requires  i420,65  of  heat  to  render  it  liquid,  after  which 
no  accession  of  heat  can  be  discovered.  I  see,  however,  no 
difficulty  in  explaining  this  phenomenon.  Taking  heat  to 
be  nothing  more  than  the  vibration  of  some  ether,  it  is  quite 
conceivable  that  the  process  of  melting  should  prevent  this 
being  experienced,  or  more  properly,  that  this  process  is 
the  result  of  the  vibration  of  such  ether.  After  the  lique¬ 
faction,  apparently  after  the  vibrations  have  been  absorbed 
in  this  process,  the  thermometer  rises,  seemingly  because  these 
vibrations  are  not  then  so  connectedly  absorbed  into  the  sub¬ 
stance,  but,  as  the  vibrations  of  heat  in  their  usual  condi¬ 
tion  affect  this  instrument.  It  seems  to  me  that  the  reverse 
of  this  experiment  presents  no  more  difficulty.  A  thermo¬ 
meter  immersed  in  a  vessel  of  water  at  320,  does  not  sink 
while  this  is  becoming  solid,  although  heat  is  then  known  to 
be  evolved.  But  after  the  solidification  it  of  course  registers 
its  apparently  decreasing  temperature.  In  proof  of  the 
assertion  with  respect  to  heat,  the  same  instrument  would 
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rise  if  suspended  over  the  vessel.  It  must  be  allowed  that 
we  know  little  or  nothing  of  the  motion  of  the  particles  of 
bodies,  understanding  this  word  how  we  please.  And  I 
apprehend  it  quite  possible  that  the  vibrational  mo¬ 
tion  surrounding  us,  which  we  call  heat,  may  so  act 
upon  the  particles  of  a  body,  as  to  render  it  solid, 
without  affecting  an  enclosed  thermometer,  and  much 
less  the  duller  apprehension  or  sensibility  of  the  human 
frame.  Consequently,  whether  water  is  artificially  or  natu¬ 
rally  solidified,  I  see  no  reason  for  supposing  the  discharge 
of  anything  in  the  form  of  concealed  or  latent  heat.  In  this 
example  decrease  of  temperature,  however  brought  about, 
produces  solidification,  with  the  presence  of  a  certain  amount 
of  heat.  As  to  the  solidification,  there  is,  as  to  the  broad 
principle,  little  or  no  difficulty,  it  being  known  that  heat, 
by  repelling  the  particles  of  bodies,  keeps  them  fluid,  or  in 
the  condition  of  repose.  It  is  the  sensible  heat  evolved 
which  has  given  rise  to  the  doctrine  of  latency.  Now  it  ap¬ 
pears  to  me  by  no  means  impossible  that  the  action  producing 
solidification,  as  friction  upon  some  ether,  affects  as  the  heat 
supposed  to  be  latent.  It  may  not  affect  the  enclosed  thermo¬ 
meter  for  the  reason  already  offered,  or  because  the  ether, 
which,  if  the  hypothesis  is  true,  is  contained  in  the  sub¬ 
stance,  for  everything  will  afford  some  sensation  of  heat, 
if  properly  examined,  cannot  be  rightly  acted  upon  by  the 
atomic  action,  produced  by  the  external  diminution  of  heat, 
or  by  the  heat  vibrations  themselves  becoming  fainter. 

I  am  well  aware  that  many  phenomena  connected  with 
steam,  will  be  considered  altogether  fatal  to  the  explanation 
here  set  forth ;  yet  I  cannot  say  that  such  appears  to  me. 
When  I  consider  the  amazing  amount  of  friction  which  the 
condensation  of  steam  must  generate,  I  can  see  in  this  an 
explanation  of  the  heat  which  condensing  steam  imparts  to 
many  times  its  bulk  of  water.  But  I  shall  not  now  enlarge 
upon  this.  As  to  the  heat  produced  by  percussion  and  fric¬ 
tion,  I  apprehend  that  the  ether,  which  all  bodies  appear  to 
contain,  is  set  into  vibratory  motion  by  the  percussional  or 
frictional  forces  employed.  And  perhaps  the  ether  surround¬ 
ing  all  bodies  is  by  these  methods  brought  into  action  :  and 
this  most  probably  explains  the  heat  produced  by  condensa¬ 
tion  or  compression,  where  the  ethereal  element  is  only  some¬ 
what  differently  produced,  and  directed  to  a  certain  object. 
It  has  already  been  inferred  that  when  solids  become  fluid, 
heat  is  absorbed.  A  notable  instance  of  this  is  found  in  the 
freezing  of  mercury  by  a  mixture  of  snow  and  chloride  of 
calcium,  which  causes  a  very  sensible  diminution  of  the  heat 
of  the  apartment  in  which  it  is  performed.  When  I  speak 
of  heat  being  absorbed,  I  only  intend  to  convey  the  idea  of 
a  vibrational  ether  penetrating  the  particles  of  bodies.  It 
appears  to  me  that  such  an  element  is  both  within  and  sur¬ 
rounding  everything  apprehensible  to  man  ;  and  I  think  also 
that  this  element  is  everywhere  in  a  condition  somewhat 
vibratory,  inasmuch  as  there  is  no  body,  or  combination  of 
substances,  except  perhaps  one  or  two  freezing  mixtures, 
which  cannot  by  comparison  be  demonstrated  to  contain  a 
certain  amount  of  heat.  And  there  is  no  reason  at  all  for 
supposing  that  these  exceptions  can  be  pronounced  cold ; 
but,  on  the  contrary,  it  is  only  philosophical  to  conclude  that 
man  is  unable  to  rid  himself  entirely  of  the  sense  or  pre¬ 
sence  of  heat.  I  have  endeavoured  to  unfold  in  these  obser¬ 
vations  a  general  explanation  of  well-known  and  very 
important  phenomena,  less  cumbrous  and  more  intelligible 
than  the  now  generally  accepted  doctrine.  But  of  course 
these  points  would  be  nothing,  were  the  question  of  truth 
not  concerned. 

I  have  met  with  the  extraordinary  expression  of  “  heat  of 
space.”  It  is  proper  to  conclude  that  those  who  make  use  of 
this  and  similar  expressions,  forget  that  upon  no  doctrine  of 
heat,  whether  material  or  spiritual,  can  mere  space  be  said  to 
possess  it.  For  space,  as  Kant  remarks,  is  only  the  subjec¬ 
tive  condition  of  the  mind,  under  which  alone  the  knowledge 
of  external  things  is  possible.— I  am,  &c. 

J.  A.  Davies, 


MISCELLANEOUS. 


®o  ascertain  whether  a  Boom  is  Damp  or  not. — 

Place  a  weighed  quantity  of  fresh  lime  in  an  open  vessel  in  the 
room,  and  leave  it  there  for  24  hours,  carefully  closing  the  win¬ 
dows  and  doors.  At  the  end  of  the  24  hours  reweigh  the  lime, 
and  if  the  increase  exceeds  1  per  cent,  of  the  original  weight,  it 
is  not  safe  to  live  in  the  room. — Cosmos. 

Influence  of  Animal  food  on  tlie  Colour  of  the 
@kin. — M.  d’Abbadie,  the  African  traveller,  -writes  to  M.  Quatre- 
fages,  that  the  flesh-eating  blacks  south  of  Nubia  have  a  .much 
lighter  complexion  than  those  nourished  on  an  exclusively  vege¬ 
table  diet.  It  is  also  pointed  out  that  the  negroes  in  Kabylie 
who  eat  flesh  have  a  very  light  complexion,  while  preserving 
the  crisped  hair  and  all  the  other  characteristics  of  the  negro 
race. — Cosmos. 

Covering:  Zinc  with  Brass  or  Copper. — To  give  zinc 
a  coat  of  copper  or  brass  for  the  purpose  of  a  subsequent  silvering 
or  gilding,  the  following  solutions  are  used : — for  copper  alone,  a 
solution  of  sulphate  of  copper,  saturated  at  the  common  tempera¬ 
ture,  is  mixed  with  a  solution  of  cyanide  of  potassium,  adding  as 
much  of  the  latter  as  is  necessary  to  dissolve  the  precipitate 
thrown  down  at  first.  The  hydrocyanic  acid  disengaged  during 
this  operation  must  be  carried  off  by  a  draught  or  flue.  When 
the  mixture  is  clear  one-tenth  or  one-fifth  of  its  volume  of  liquor 
ammonia:  is  added,  and  diluted  with  -water  to  density  of  8°  Beaume. 
For  brass,  blue  and  white  vitriol  are  used  in  equal  proportion, 
and  prepared  as  before.  Two  parts  of  sulphate  of  zinc  and  one 
of  sulphate  of  copper  give  a  bright  brass  coating.  Previous  to 
their  dipping  the  articles  of  zinc  are  rubbed  thoroughly  with 
finely-powdered  pumice-stone  and  rinced  in  water,  after  which 
manipulation  they  are  placed  in  the  bath  and  remain  there  for 
24  hours.  After  that  time  they  are  again  rinsed  in  water  and 
simply  -wiped  off.  The  copper  or  brass  coating  has  a  very  bright 
look,  as  if  polished,  and  adheres  perfectly.  The  thickness  of  the 
coat  may  be  increased  afterwards  by  the  aid  of  a  battery. — Le 
Technologiste. 

Acidity  of  Brown  Bread.  —  Liebig  says  that  the  ob¬ 
jectionable  acid  taste  which  (the  German)  brown  bread  ordinarily 
possesses  may  be  prevented  by  using  some  lime  water  in  making 
the  dough.  He  recommends  about  50  pints  of  lime  water  to 
2  cwt.  of  flour. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

Our  usual  “  Chemical  Notices  from  Foreign  Sources  ”  are  unavoidably 
deferred  till  next  week. 

G.  F.  R . — The  drawing  was  made  to  a  scale  of  one  half.  Dr.  Andrews 
has  also  employed  a  larger  apparatus  of  a  somewhat  similar  construction, 
but  about  twelve  times  the  internal  capacity  of  the  one  represented. 

A  Subscriber  (Stratford).  —  CEnanthic  ether  is  prepared  by  heating'5 
parts  sulphovinate  of  potash  with  1  part  of  oenanthic  acid.  The  mixture 
fuses  andan  oil  rises  consisting  of  oenanthic  ether  and  an  excess  of  oenan¬ 
thic  acid.  The  latter  may  be  removed  by  heating  with  carbonate  of 
potash.  (Enanthic  acid  is  obtained  from  the  residue  left  in  the  retort  on 
rectifying  fusel  oil  over  potash-ley.  This  residuum  is  mixed  with  dilute 
sulphuric  acid,  when  oenanthic  acid  separates  and  collects  on  the  surface 
in  form  of  a  fatty  layer. 

J.  H.  0.  will  be  communicated  with. 

A  Constant  Reader _ The  candidate  is  recommended  for  election  by 

some  fellows  and  members  of  council,  and  after  some  preliminaries  is 
balloted  for.  Apply  to  Dr.  Odling  or  Professor  Redwood,  the  secretaries. 

Received _ A.  Domcier  —  Mr.  J.  A.  Davies . 

W.  L.  C.~ In  type. 

T.  C. — Probably  the  benzole  was  very  impure. 

X.  Y. — An  abridgement  of  the  Essay  on  Fermentation  will  appear  very 
shortly. 

T.  C.’s  communication  will  receive  early  attention. 


NOTICE  OF  REMOVAL. 

Subscribers  and  the  Trade  are  respectfully  informed  that  the  Office  of 
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On  the  Detection  of  Chromium  in  Presence  of  Iron . 

by  F.  H.  Stoeer.  ' 

It  is  customary,  in  the  methods  of  analysis  now  most 
commonly  employed  in  laboratories  of  instruction,  to  rely 
upon  the  solvent  action  which  the  caustic  alkalies  exert 
upon  hydrated  sesquioxide  of  chromium  as  a  means  of 
separating  this  base  from  the  oxides  closely  allied  to  it. 
It  is  well  known,  however,  and  the  experiments  of 
Northcote  and  Church  1  have  determined  the  fact  quan¬ 
titatively,  that  when  a  small  amount  of  sesquioxide  of 
chromium  is  accompanied  by  a  large  quantity  of  the 
oxides  of  manganese,  cobalt,  nickel,  or  of  sesquioxide  of 
non,  it  ceases  to  be  soluble  in  the  alkalies.  From  the 
frequency  of  its  occurrence,  as  well  as  from  the  fact  that 
it  has  the  power  of  concealing  a  larger  amount  of  chro¬ 
mium  than  either  of  the  other  bases  which  have  been 
mentioned,  the  sesquioxide  of  iron  in  particular  gives  rise 
to  much  inconvenience  in  practice.  It  is  a  constant 
source  of  annoyance  to  beginners,  who  almost  invariably 
tail  to  detect  the  presence  of  chromium  in  solutions  con¬ 
taining  it  given  them  for  analysis,  if  these  at  the  same 
tune  contain  iron  also.  In  this  case  it  may  be  detected, 
it  is  true,  by  fusing  the  mixed  precipitate  of  oxide  of  iron 
and  of  chromium  with  nitrate  of  potash  and  carbonate  of 
soda,  and  examining  the  aqueous  solution  of  the  mass 
obtained  for  chromic  acid ;  but  the  student  seldom  ap¬ 
plies  this  test,  unless  specially  directed  to  do  so.  The 
operation  is  troublesome,  since  it  necessitates  the  employ¬ 
ment  of  a  special  set  of.  tools,  and  occupies  considerable 
time.  It  is  as  a  rule  distasteful  to  the  student,  and  is 
laiely  resorted  to  even  by  experienced  analysts,  unless 
the  colour  of  the  solution,  a  preliminary  blowpipe  test, 
01  incidental  observation,  has  already  indicated  the 
probable  presence  of  chromium  in  the  substance  under 
examination. 


.  ^  obvious,  that  if  the  chromium  in  the  mixed  pre¬ 
cipitate  could  be  oxidised  in  the  wet  way  by  some  simple 
and  rapid  method,  it  would  not  only  be  more  readily  de¬ 
tected  in  any  case,  but  the  chances  of  overlooking  it  al¬ 
together,  an  event  now  so  liable  to  occur,  would  be  ma¬ 
terially  lessened. 

Frommherz 2  long  ago  noticed  that  chromic  acid  is 
termed  when  an  aqueous  solution  of  a  salt  of  chromium 
is  treated  with  a  solution  of  permanganate  of  potash,  a 
tact  which  has  since  been  corroborated  by  Reynoso3,  and 
still  more  recently  by  Cloez  and  Gruignet.4  Reynoso  has 
suggested,  moreover,  that  this  reaction  mavbe  employed 
for  the  detection  of  chromium,  especially  if  the  chromic 
acid  formed  be  subsequently  converted  into  BarreswiTs 
perchromic  acid. 

Chancel J  on  the  other  hand,  has  observed  that  chromic 
acid  is  formed  when  sesquioxide  of  chromium  is  heated 


1  Qu.  J.  Cfiem.  Soc.  vi.  53. 

3  Schwetoger'a  Joum.  f.  Ch.  u.  Phys.  1824,  xli.  281. 

Ann.  Ch.  et  1  hys.,  1851  (3),  xxxiii.  324. 

Comptes-Rendus ,  xlvii.  712.  5  Jbki  xliii.  9lg, 


with  solution  of  caustic  potash  in  presence  of  peroxide  of 
lead,  as  may  be  shown  by  acidifying  the  filtrate  from  this 
mixture  with  acetic  acid,  chromate  of  lead  being  preci¬ 
pitated.  He  has  also  proposed6  that  this  reaction  shall 
be  used  as  a  test  for  the  detection  of  chromium. 

After  a  number  of  experiments  upon  the  subject,  I 
have  satisfied  myself  that  peroxide  of  lead  is  as  good  an 
agent  as  any  at  our  disposal,  if  it  is  not  the  best,  for  ef¬ 
fecting’  the  oxidation  ot  sesquioxide  of  chromium  by  the 
wet  way,  while  the  formation  of  perchromic  acid  is  un¬ 
questionably  the  most  delicate  and  characteristic  reaction 
for  chromic  acid  which  we  possess.  This  note,  there¬ 
fore,  must  be  considered  as  being  merely  supplementary 
to  the.  statements  of  Chancel  and  Reynoso. 

Besides  the  observations  of  these  chemists  are  those  of 
Balard7  that  oxide  of  chromium  is  immediately  changed 
to  chromic  acid  when  treated  with  a  solution  of  hypo- 
chlorous  acid ;.  and  of  Carney 8  who  has  found  that 
chromic  acid  is  produced  when  a  galvanic  current  is 
caused  to  flow  through  a  dilute  solution  of  caustic  alkali 
in  which  sesquioxide  of  chromium,  even  that  which  has 
been  ignited,  is  suspended. 

For  my  own  part,  I  have  observed  that  sesquioxide  of 
chromium  may  be  converted  into  chromic  acid  in  the 
wet  way  by  the  agency  of  several  substances  besides 
those,  already  mentioned,  and  that  the  presence  of  free 
alkali,  so  far  from  being  necessary,  as  has  been  implied 
by  previous  observers,  with  the  exception  perhaps  of 
Frommherz,  is  not  by  any  means  essential  in  most 
instances  to  the  success  of  the  operation,  oxidation  oc¬ 
curring  very  readily  in  several  cases  in  strong-lv  acid 
solutions. 

A  dilute  solution  of  chrome  alum,  which  by  experi¬ 
ment  was  ascertained  to  contain  no  chromic  acid,  was 
acidulated  with  sulphuric  acid,  a  little  peroxide  of  lead 
was  added,  and  the  whole  boiled  j  on  filtering,  the  solu¬ 
tion  was  found  to  be  of  a  yellow  colour,  and  readily  af¬ 
forded  the  reaction  of  chromic  acid  when  tested  with 
dilute  solution  of  peroxide  of  hydrogen,  viz.  a  magni¬ 
ficent  blue  colouration  due  to  the  formation  of  per- 
chromic  acid. 

A  solution  of  permanganate  of  potash,  acidulated  with 
dilute  sulphuric  acid,  being  substituted  for  the  peroxide 
of  lead  in  the  preceding  experiment,  produced  a  similar 
result.  Peroxide  of  manganese  also  replaces  perfectly 
the  peroxide  of  lead  in  this  experiment. 

It  is  not  even  necessary  that  these  mixtures  should  be 
heated.  Dilute  solution  of  chrome  alum,  acidulated  with 
sulphuric  acid,  and  mixed  with  a  small  portion  of  per¬ 
oxide  of  lead,  having  been  allowed  to  stand  in  the  cold, 
was  found  to  contain  traces  of  chromic  acid  at  the  end 
of  half  an  hour ;  after  standing  eighteen  hours,  a  con¬ 
siderable  quantity  of  chromic  acid  had  formed. 

A  similar  solution,  in  which  peroxide  of  manganese 
was  used  instead  of  the  peroxide  of  lead,  gave  a  fine  re¬ 
action  of  chromic  acid  at  the  end  of  eighteen  hours. 

6  Loc.  cit.  and  Precis  d'Anal.  Chim.  Qualit.  par4  Gerhardt  et  Chancel, 
(Paris,  1855)  pp.  112,  289. 

7  Ann.  Ch.  et  Phys.  (2)  Ivii.  266. 

8  Proceedings  of  Boston  Soc.  Nat.  Hist.  vi.  409. 
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A  quantity  of  solution  of  permanganate  of  potash 
acidulated  with  dilute  sulphuric  acid,  haying  been  added 
to  a  dilute  solution  of  chrome  alum,  also  acidulated  with 
sulphuric  acid,  retained  its  purple  colour  after  having 
stood  in  the  cold  during  twenty-four  hours  ;  at  the  end 
of  this  time,  bits  of  paper  were  introduced  in  order  to 
destroy  this  colour,  after  effecting  which,  the  solution 
was  tested:  it  contained  no  inconsiderable  amount  of 
chromic  acid. 

The  foregoing  experiments  were  all  repeated,  with  al¬ 
most  absolutely  identical  results,  with  solutions  prepared 
by  dissolving  chemically  pure  hydrated  sesquioxide  of 
chromium  in  dilute  sulphuric  acid.  The  formation  of 
chromic  acid  in  the  cold  may  have  been  a  little  less  rapid 
in  this  case  than  in  the  experiments  with  chrome  alum  ; 
the  mixture  containing  peroxide  of  lead,  however,  af¬ 
forded  an  abundance  of  it  when  tested,  after  having  stood 
two  hours,  and  -still  more  at  the  end  of  twenty-four 
hours.  That  containing  peroxide  of  manganese  also  gave 
a  fine  reaction  of  chromic  acid  after  standing  twenty-four 
hours.  The  trial  with  acidulated  permanganate  of  pot¬ 
ash  was  not  tested  until  the  purple  colour  of  the  solution 
had  disappeared  ;  this  was  found  to  have  occurred  after 
the  expiration  of  forty-eight  hours ;  the  solution  was  then 
yellow,  and  afforded  the  reaction  of  chromic  acid. 

(To  be  continued.) 


On  the  Chemical  Polarisation  of  Neutral  Oxygen  during  the 
slow  Combustion  of  Ether,  by  M.  C.  F.  Schonbein.1 
It  is  a  fact  well  known  for  a  long  time  that  during  the 
slow  combustion  of  ether  ozone  or  an  analogous  body  is 
disengaged,  and  as  it  was  found  that  during  the  slow 
combustion  of  phosphorus  the  formation  of  ozone  was 
accompanied  by  the  production  of  peroxide  of  hydrogen2, 
it  might  be  supposed  that  the  latter  would  be  pro¬ 
duced  during  the  slow  combustion  of  ether.  Experi¬ 
ment  has  shown  that  this  is  the  fact. 

To  effect  the  slow  combustion  of  ether,  about  a  gramme 
of  this  body,  and  several  grammes  of  water,  are  intro¬ 
duced  into  a  bottle  capable  of  holding  about  a  couple  of 
pints.  A  stoutish  platinum  wire  twisted  in  a  spiral  form, 
the  end  of  which  is  made  red  hot,  is  then  introduced,  on 
which  the  vapour  of  ether  burns  slowly  at  the  expense 
of  the  oxygen  of  the  air  in  the  bottle,  and  a  small  quan¬ 
tity  of  peroxide  of  hydrogen  is  formed,  which  remains  in 
solution  in  the  water  after  the  bottle  is  well  shaken.  To 
prove  that  such  is  the  case,  a  few  drops  of  a  dilute  solu¬ 
tion  of  chromic  acid,  and  a  little  ether,  are  added,  which 
become  coloured  blue  on  agitating  the  mixture.  This 
phenomenon  is  much  more  apparent  if  the  platinum 
spiral  be  introduced  ten  or  twelve  times,  the  bottle  being 
well  shaken,  and  the  air  blown  out  every  time.  The 
ether  then  assumes  a  magnificent  azure  blue  colour. 
The  same  tint  is  produced  when  chromic  acid  is  added 
to  an  aqueous  liquid  containing  peroxide  of  hydrogen,  but 
in  the  watery  solutions  the  colour  is  very  fugitive,  whilst 
in  the  etherial  liquid  it  remains  for  some  hours.  The 
production  of  this  blue  colour  at  once  indicates  the  pre¬ 
sence  of  II02  in  the  liquid  holding  in  solution  the  pro¬ 
ducts  of  the  slow  combustion  of  ether.  Besides  this, 
the  liquid  reduces  a  solution  of  permanganic  acid,  per¬ 
oxide  of  lead,  the  ferrates,  and  also  the  hypochlorites, 
with  the  disengagement  of  oxygen.  It  does  not  colour 
the  tincture  of  guaiacum  alone,  but  when  some  blood 
corpuscules,  or  a  drop  of  a  solution  of  ferrous  sulphate 

1  Journal  fur  Praia.  Chem,  Bd.  lyiii.  1859. 

2  See  Chemical  News,  p.  109. 


are  added,  an  intense  blue  is  produced.  It  rapidly 
colours  blue  a  mixture  of  dilute  solutions  of  the  red  fer- 
rocyanide  and  a  ferric  salt,  which  is  not  effected  by 
ether  alone. 

All  these  reactions  confirm  the  presence  of  II02  in  the 
liquid.  As  the  oxygenated  water  is  formed  under  these 
conditions  by  the  union  of  positive  oxygen  ©  with  the 
water,  we  may  ask  what  in  this  case  becomes  of  the 
negative  oxygen  (ozone  0),  formed  at  the  same  time  as 
the  ©  by  the  polarisation  of  neutral  oxygen.  Experi¬ 
ments  undertaken  to  ascertain  this  show  that  at  the 
moment  of  its  formation  the  negative  oxygen  ©  com¬ 
bines  with  elayle ,  a  product  of  the  transformation  of 
ether. 

When  olefiant  gas  is  introduced  into  a  large  globe  con¬ 
taining  ozone  prepared  with  phosphorus  and  carefully 
washed,  a  white  cloud  instantly  appears,  and  a  body  is 
formed  possessing  the  following  properties : — It  produces 
violent  irritation  of  the  eyes,  and  rapidly  colours  blue 
paper  imbued  with  starch  and  iodide  of  potassium. 
When  water  is  introduced  into  the  globe  it  is  found  to 
redden  litmus,  and  gives  an  intense  blue  to  starch  and 
iodide  of  potassium  paper.  But  it  soon  loses  the  latter 
reaction,  whilst  at  the  same  time  its  acid  property  is  in¬ 
creased.  It  will  now  be  foimd  to  contain  a  sensible 
quantity  of  formic  acid,  produced  by  the  transformation 
of  the  ozonised  elayle. 

The  product  of  the  slow  combustion  of  ether  then 
possesses  properties  which  show  at  once  the  presence  of 
H02  and  ozonised  elayle.  It  instantly  colours  blue  the 
iodide  of  potassium  and  starch  paper,  and  reddens  litmus, 
and  the  acid  exhibits  all  the  characteristics  of  formic 
acid. 

From  these  facts  we  may  be  allowed  to  draw  the  fol¬ 
lowing  conclusion : — During  the  slow  combustion  of 
ether,  and  under  the  double  influence  of  heated  platinum 
and  the  vapour  of  ether,  neutral  oxygen  becomes  polar¬ 
ised  ;  the  positive  oxygen  ©  combines  with  the  elements  of 
water  and  forms  II02,  whilst  the  negative  oxygen  0 
(ozone)  unites,  partly,  at  least,  with  elayle,  to  form 
ozonised  elayle. 


TECHNICAL  CHEMISTRY. 


On  the  Proposed  Deodor isation  of  the  River  Thames  by 
Means  of  Perchloride  of  Iron,  by  William  Odlinu, 
M.B.,  F.R.S.,  Fellow  of  the  Royal  College  of  Phy¬ 
sicians,  Professor  of  Practical  Chemistry  at  Guy's 
Hospital,  and  Officer  of  Health  for  Lambeth. 

We  must,  I  think,  all  admit,  that  if  it  were  possible  by 
any  reasonable  expenditure,  to  mitigate  considerably  the 
stench  proceeding  from  the  river  during  hot  weather,  as 
experienced  more  particularly  during  the  last  two  years, 
such  an  expenditure  would  be  highly  advantageous. 
Although  there  is  not  one  tittle  of  evidence  to  show  that 
sanitary  evils  have  as  yet  resulted  from  the  offensive 
state  of  the  river,  it  would,  I  conceive,  be  advisable  to 
prevent  the  stench  on  account  of  its  being  a  stench,  and 
on  account  of  the  panic  which  its  presence  would  create 
in  the  minds  of  Parliament,  the  press,  and  the  public. 

During  the  months  of  June,  July,  and  August  of  last 
year,  17,700 /.  worth  of  deodorising  material  was  thrown 
into  the  Thames  through  the  sewers ;  while  the  material 
used  weekly,  during  several  consecutive  weeks,  cost  as 
much  as  2500 1.  That  the  use  of  these  materials  was 
attended  with  some  degree  of  general  advantage  is,  I 
think,  unquestionable,  and  they  were  certainly  of  local 
benefit.  At  the  same  time  I  do  not  estimate  the  effects 
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produced  by  them  so  highly  as  do  some.  Thus  I  find 
that  during  the  month  of  June  the  river  temperature 
rose  from  63°  to  68°,  and,  simultaneously,  arose  the 
river  stench.  The  average  weekly  temperatures  during 
the  four  weeks  of  July  and  the  first  week  of  August 
were  respectively  69,  73,  74,  73,  and  70  j°.  During 
these  five  weeks  the  deodorising  operations  were  at  their 
maximum  ;  but  I  do  not  find  that  any  decided  improve¬ 
ment  in  the  state  of  the  river  occurred  until  the  second 
week  in  August,  when  the  temperature  of  the  river  gra¬ 
dually  fell  from  69 1  to  651°,  after  which  time  the  stench 
obviously  and  progressively  diminished.  The  deodorisa¬ 
tion  was  discontinued  on  September  the  3rd,  after  which 
date  the  river  temperature  did  not  exceed  6o°.  Judging 
from  the  remarks  of  persons  constantly  on  the  river,  I  do 
not  think  that  the  effects  produced  by  the  deodorants 
were  quite  as  decisive  as  has  been  represented.  The 
deodorising  agents  chiefly  employed  were  chloride  of 
lime,  of  which  478  tons  were  used,  and  chalk  lime,  of 
which  4280  tons  were  used.  The  expenditure  on  the 
chloride  of  lime  probably  constituted  about  one-third  of 
the  total  expenditure.  It  is  important  to  recognise  the 
fact  that  these  two  agents  act  on  very  different  princi¬ 
ples.  Chloride  of  lime  destroys  putrescible  matter; 
lime  merely  delays  the  putrefaction.  I  consider  that  the 
money  expended  on  chloride  of  lime  was  well  spent,  or 
at  any  rate,  that  chloride  of  lime  was  the  most  likely 
agent  that  could  be  selected  to  effect  an  abatement  of  the 
stench.  But  I  have  great  doubt  whether  any  benefit 
whatever  accrued  from  the  use  of  lime,  which  is  a  mere 
retarder  of  putrefaction.  If  we  could  delay  the  putre¬ 
faction  of  sewage  until  that  sewage  had  found  its  way 
out  of  the  river,  we  might  hope  to  effect  some  good  with 
lime ;  but  this  is  quite  impossible  during  the  period  of 
the  river  stench.  It  is  not  two  or  three  days,  or  even  a 
week’s  sewage,  that  has  any  morbid  effect  upon  the  state 
of  the  river.  For  the  cause  of  the  stench,  undoubtedly, 
is  the  large  proportion  of  sewage  matter  which  accumu¬ 
lates  in  that  portion  of  the  Thames  oscillating  twice  a  day 
between  Blackwall  and  Battersea.  There  was  no  obvious 
stench  experienced  at  Battersea  at  low  water,  or  at 
Blackwall  at  high  water ;  but  each  locality  suffered  ac- 
-cording  as  it  came  into  relation  with  the  comparatively 
unchanged  body  of  foul  water  which  was  moved  to  and 
fro  by  every  tide.  In  all  probability  the  hot  weather 
would  have  been  quite  inoperative  in  causing  the  sewage 
of  the  Thames  to  become  offensively  putrescent,  if  we 
could  then  have  had  the  same  amount  of  dilution  and 
scorn-  which  exists  now.  But  during  the  hot  weather 
the  quantity  of  water  daily  poured  into  the  Thames  was 
only  about  five  times  as  great  as  the  quantity  of  sewage, 
and  the  proportion  of  sewage  in  the  mass  of  river  water 
gradually  approximated  to  such  a  ratio.  The  body  of 
foul  river  water  carried  up  to  Battersea  with  every  flow, 
and ’carried  down  to  Blackwall  with  every  ebb  of  the 
tide,  received  its  daily  accession  of  sewage,  which  oscil¬ 
lated  to  and  fro  for  an  indefinite  period,  before  it  finally 
made  its  way  to  sea.  Now  the  process  of  liming  retards 
the  process  of  putrefaction  for  two  or  three  days  only,  a 
delay  quite  inoperative  in  effecting  any  alteration  of  the 
river  stench.  Moreover,  the  putrescence  of  limed  sewage 
when  once  established  is  of  a  most  disgusting  character. 
Again,  the  addition  of  lime  to  the  river  tends  to  produce 
an  increased  deposit  of  most  objectionable  mud.  If,  dur¬ 
ing  the  summer  drought,  the  liquid  sewage  escapes 
with  extreme  slowness,  the  sewage  mud  escapes  with 
still  greater  slowness.  Every  ebb  tide  deposits  its  filth 
on  the  exposed  banks  of  the  river,  and  while  the  water 
does  not  acquire  a  temperature  above  70°,  that  of  the 
mud  may  arise  to  considerably  above  1  oo° ;  and  when 


this  sun-acted-upon-mud  is  washed  up  by  the  succeeding 
flow,  we  above  London  Bridge  experience  the  maximum 
of  river  stench.  I  think  it  most  important  to  avoid  the 
use  of  deodorising  agents  which,  like  lime,  tends  to  pro¬ 
duce  any  considerable  increase  in  the  quantity  of  river 
mud.  At  Leicester  and  Tottenham,  where  the  process 
of  liming  sewage  was  adopted  with  great  advantage,  the 
clarified  sewage  carefully  separated  from  the  deposit  of 
mud  and  filth  was  alone  allowed  to  mingle  with  the 
streams. 

Perchloride  of  iron,  the  agent  proposed  to  be  used  by 
the  Metropolitan  Board  during  the  forthcoming  summer, 
corresponds  in  its  mode  of  action  rather  with  lime  than 
with  chloride  of  lime.  Its  chief  action  consists  in  retard¬ 
ing  putrefaction,  though  at  the  same  time  it  does  act  to 
some  extent  as  a  destroyer  or  oxidiser  of  putrescible 
matter.  Drs.  Hofmann  and  Frankland  originally  re¬ 
commended  this  agent  for  one  specific  purpose.  They 
proposed  that  it  should  be  used  as  a  substitute  for  lime, 
in  the  same  manner  that  lime  had  been  heretofore  used 
at  the  Leicester  and  Tottenham  works.  That  is  to  say, 
the  sewage  was  to  be  treated  with  perchloride  of  iron, 
and  allowed  to  stand  at  rest.  The  clear  defecated  liquid 
was  then  to  be  run  into  the  river,  and  the  deposit  of 
filth  to  be  carried  away.  From  their  experiments  there 
can,  I  think,  be  no  doubt  as  to  the  extreme  applicability 
of  perchloride  of  iron  for  that  special  purpose,  and  to  its 
superiority  over  lime  in  the  completeness,  rapidity,  per¬ 
manence,  and  economy  of  its  action.  But  the  above  de¬ 
scribed  mode  of  dealing  with  sewage,  and  that  proposed 
to  be  carried  out  by  the  Metropolitan  Board  during  the 
present  year,  are  entirely  different,  and  it  by  no  means 
follows  that  an  agent  which  is  the  most  suitable  for  the 
one  purpose  should  necessarily  be  the  most  suitable  for 
the  other. 

In  comparing  perchloride  of  iron  with  lime  as  a  mate¬ 
rial  to  be  cast  into  the  sewers,  and  thence  into  the  river, 
I  should  say  that  the  advantages  were  nearly  all  on  the 
side  of  perchloride  of  iron.  Measured  by  its  immediate 
effect,  it  is  certainly  cheaper  than  lime  ;  Drs.  Hofmann 
and  Frankland  estimate  it  at  only  half  the  price.  It  de¬ 
lays  putrefaction  for  a  much  longer  period  •  than  lime. 
It  does  not  necessitate  the  production  of  so  large  a  quan¬ 
tity  of  mud,  and  the  mud  which  is  produced  will  pro¬ 
bably  be  of  a  less  putrescible  character.  On  the  other 
hand,  the  mud  produced  by  perchloride  of  iron  is  charac¬ 
terised  by  a  somewhat  rapid  subsidence  ;  in  other  words, 
it  is  more  likely  to  be  deposited  than  is  the  mud  pro¬ 
duced  by  lime.  Another  inconvenience  which  will  pro- 
babably  follow  the  use  of  perchloride  of  iron  will  be  the 
darkening  in  colour,  or  even  the  blackening  of  the  river. 
If  the  great  object  of  the  chemical  treatment  of  sewage  is 
to  prevent  popular  outcry,  I  think  any  injury  to  the  ap¬ 
pearance  of  the  river  will  be  most  prejudicial  to  such 
object.  The  black  colour  of  the  river  most  certainly 
would  not  give  any  real  occasion  for  public  alarm,  but 
neither  does  the  foul  smell.  Yet  it  is  quite  certain  an 
offensive  colour  and  an  offensive  smell  are  alike  exceed¬ 
ingly  liable  to  create  alarm. 

In  comparing  perchloride  of  iron  with  chloride  of  lime, 
I  an  not  at  all  sure  that  the  advantages  are  on  the  side 
of  the  iron  salt.  Chloride  of  lime  is  an  agent  of  well 
established  eificacv,  which  has  been  used  as  a  deodorant 
under  almost  every  variety  of  circumstance. 

Perchloride  of  iron  must  be  regarded  at  present  almost 
as  an  experimental  deodorant,  and  the  circumstances 
under  which  it  proved  successful  are  very  different  from 
the  circumstances  under  which  it  is  now  proposed  to  be 
used.  I  am  informed  that  perchloride  of  iron,  used  in 
the  manner  in  which  it  is  proposed  to  be  used  by  the 
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Board  of  Works,  was  tried  at  Croydon,  wliere  it  proved 
completely  unsuccessful. 

Messrs.  Hofmann  and  Frankland  say  tliat  one  gallon 
of  perchloride  of  iron  defecated  1 5,000  gallons  of  sewage, 
and  that  the  clarified  sewage  remained  sweet  for  nine 
days.  Whether  or  not  it  then  putrefied  is  not  stated. 
The  particulars  of  their  experiments  are  not  given,  but 
one  can  hardly  doubt  that  the  clarified  sewage  remained 
sweet  for  so  long  a  time,  on  accoimt  of  its  containing  a 
certain  amount  of  iron  in  solution.  Now,  this  would  not 
be  the  case  in  using  the  perchloride  of  iron  in  the  manner 
now  proposed.  The  clarified  sewag’e,  mixing  with  the 
calcareous  river  water,  would  very  soon  be  deprived  of 
its  dissolved  iron. 

With  regard  to  the  putrefaction  of  the  deposit  pro¬ 
duced  by  the  addition  of  perchloride  of  iron  to  sewage, 
Messrs.  Hofmann  and  Frankland’s  accoimt  is  not  very 
precise.  They  say  :  —  u  Having  thus  stated  the  results 
of  our  experiments  regarding  the  process  of  deodorisation, 
it  remains  only  to  draw  particular  attention  to  the  im¬ 
portance  of  discharging  the  sewage  into  the  river  as  free 
from  mechanically  suspended  matter  as  possible.  We 
have  found  that  this  suspended  matter,  when  sepa¬ 
rated  even  from  the  deodorised  sewage,  rapidly  passes, 
in  warm  weather,  into  a  state  of  active  putrefaction. 
The  removal  of  this  matter  would,  in  a  great  measure, 
prevent  the  formation  of  any  offensive  deposit  upon  the 
banks  of  the  Thames,  not  to  speak  of  the  improvement 
in  the  appearance  of  the  river  which  would  thus  be 
secured.  We  are  therefore  of  opinion  that  filtration 
should  be  invariably  employed  at  the  outfall  of  the 
western  division,  and  that  subsidence,  if  not  actual  fil¬ 
tration,  should  be  resorted  to  at  the  two  remaining  out¬ 
falls.”  From  which  I  can  only  infer  that  the  action  of 
the  perchloride  of  iron  was  found  to  correspond  with  that 
of  lime.  It  produced  a  clarified  sewage  which  might 
innocuously  be  cast  into  the  river,  but  that,  like  lime,  it 
also  produced  a  sludge  or  mud  scarcely  less  liable  to 
putrefaction  than  the  undefecated  sewage  itself. 

Messrs.  Hofmann  and  Frankland  base  their  calculations 
upon  the  proportion  that  a  gallon  of  perchloride  of  iron, 
costing  6 d.  and  six  pounds  of  chloride  of  lime  costing  7! d. 
will  equally  serve  for  the  defecation  of  1 5,000  gallons  of 
sewage.  As  the  quantity  of  sewage  poured  daily  into 
the  Thames  is  about  5  3 00  fhn.es  this  quantity,  the 
Board  propose  to  use  about  5000  gallons  of  the  per¬ 
chloride.  Each  gallon  of  perchloride  will  consequently 
be  mixed  with  1 5,000  g’allons  of  sewage,  or  100,000 
gallons  of  river  water.  Now,  the  tenders  for  the  supply 
of  perchloride  of  iron  have  not  yet  been  examined,  but 
I  have  very  great  doubts  whether  perchloride  of  iron  of 
the  quality  required  by  the  Board,  that  is  to  say,  con¬ 
taining  one  pound  of  iron  and  only  one  ounce  of  free 
muriatic  acid,  can  be  supplied  for  anything  like  the  price 
named.  On  the  other  hand,  I  know  that  chloride  of  lime 
can  be  procured  for  7f d.  per  six  pounds,  and  I  think  it 
probable  it  might  be  procured  for  somewhat  less.  I 
think  the  Board  would  have  done  well  to  have  adver¬ 
tised  for  tenders  for  the  supply  of  chloride  of  lime  as 
well  as  for  chloride  of  iron.  They  would  have  been  in  a 
position  to  say  which  would  be  cheapest. 

[The  Doctor  concludes  by  expressing  an  opinion  that  in 
the  present  summer  there  will  not  be  that  remarkable  drought 
which  aggravated  the  stench  during  the  two  preceding  sum¬ 
mers,  and  recommending  the  use  of  chloride  of  lime,  if  the 
necessity  for  a  deodoriser  should  occur.  Dr.  Letheby  has 
also  expressed  himself  against  the  use  of  the  perchloride 
of  iron.] 
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I  propose  to-night  to  leave  the  invertebrate  animals  alto¬ 
gether,  and,  reserving  shellfish  and  other  creatures  belonging 
to  that  group  for  another  time,  to  proceed  to  bring  before 
you  some  of  the  products  of  the  higher  classes  —  the  verte¬ 
brate  animals. 

Now  there  are  various  ways  in  which  we  might  treat  this 
subject.  We  might  take  up  these  animals  according  to  their 
natural  history  classification ;  but  the  objection  to  this  plan 
is,  that  we  should  have  to  repeat  a  great  deal  in  one  class  of 
what  was  said  in  another,  so  that  I  propose  first,  to  take  the 
whole  group,  then  the  appendages  to  their  skins,  then  the  skins, 
and  then  the  organs.  All  animals  as  well  as  plants  are  covered 
with  what  is  called  epidermis.  If  we  take  a  brush  and  brush 
our  arms  we  shall  observe  a  quantity  of  dust  to  fly  off.  If  we 
collect  that  dust  and  put  it  under  the  microscope  we  shall 
find  it  to  be  composed  of  a  series  of  cells.  Now  these  are 
called  epidermal  cells,  and  the  whole  of  the  membrane  which 
lies  at  the  top  of  the  skin  is  composed  of  these  cells,  as  well 
as  the  mass  of  matter  which  lies  above  the  true  skin  and 
which  we  call  the  epidermis.  It  is  this  part  which  rises 
when  we  apply  a  blister  upon  the  skin,  the  water  coming  from 
the  true  skin  beneath  and  pushing  it  up.  Now  we  find  that 
this  epidermis  extends  throughout  the  whole  animal  king¬ 
dom,  and  it  is  not  confined  to  animals  but  is  found  also  in 
plants.  Thus  if  we  look  on  the  outside  of  plants  we  shall 
constantly  find  that  there  is  a  delicate  membrane  on  the  sur¬ 
face  composed  of  cells  which  are  much  more  dense  and  firm, 
and  lie  closer  together,  than  those  which  are  found  imme¬ 
diately  under.  This  external  membrane  then  is  called  the 
epidermis  both  in  plants  and  in  animals.  Both  plants  and 
animals  constantly  have  an  inclination  to  form  appendages 
upon  the  epidermis — sometimes  we  call  them  warts  and  some¬ 
times  we  call  them  hairs.  Short  hairs  we  call  pilli,  and  when 
they  have  little  glands  at  the  bottom  containing  a  secretion 
which  stings  us  when  we  touch  them — we  call  them  glandu¬ 
lar,  such  as  the  glandular  hairs  of  the  sting  of  the  common 
nettle.  Now  these  are  the  epidermal  organs  of  the  plants. 
We  find  also  that  when  the  membrane  is  carried  into  the  in¬ 
terior  of  the  plant  that  it  forms  a  softer  set  of  organs  than  it 
does  when  it  is  on  the  exterior.  Thus  we  find  that  it  lines 
the  interior  of  the  apple  and  the  orange  and  other  plants, 
and  (more  important  to  us)  it  lines  the  interior  of  the  fruit 
of  our  cotton  plant  and  furnishes  us  with  cotton  hair.  These 
cotton  hairs  under  the  microscope  have  a  little  twist,  giving 
to  them  a  permanent  bend  which  enables  us  to  twist  them 
into  a  thread  which  can  be  woven  into  a  fabric,  and  what¬ 
ever  importance  we  possess  as  a  manufacturing  nation  we 
owe  to  cotton  first,  then  to  wool,  then  to  silk,  and  next  to 
leather.  In  our  manufacturing  industry  we  use  the  hairs 
of  animals  and  they  may  be  woven  in  the  same  way  as  the 
hairs  of  plants. 

And  now  I  wish  to  draw  your  attention  to  the  fact  that 
the  epidermis  of  animals  will  produce  hairs  just  in  the  same 
way  as  it  produces  hairs  in  plants,  and  not  only  hairs  but  a 
variety  of  organs  whici}  we  do  not  recognise  by  the  name  of 
hairs.  We  should  hardly  call  a  corn  on  our  toe  a  hair,  and 
yet  it  is  an  epidermal  appendage  of  the  same  character.  We 
should  hardly  call  the  horn  of  the  rhinoceros  a  hair,  and  yet 
it  is  formed  in  the  same  way.  And  in  the  invertebrate 
animals,  crabs,  lobsters,  insects,  shellfish,  if  you  examine 
them  you  will  find  that  this  external  membrane  has  become 
converted  into  a  skeleton,  and  thus  we  call  them  epidermal 
skeletons.  And  if  we  pass  from  those  lower  to  the  vertebrate 
animals  we  find  them  producing  a  variety  of  appendages 
upon  their  skins,  the  object  in  view  being  the  preservation 
of  the  life  of  the  animal.  Take  the  fish,  for  instance,  the 
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most  distinguishing  features  of  the  fish  are  its  scales,  and  the 
variety  and  adaptation  of  its  scales,  which  are  joined  the  same 
as  the  epidermal  hair  of  plants,  and  are  formed  of  a  similar 
series  of  cells.  We  classify  fish  in  our  natural  history  classi¬ 
fication  according  to  the  form  of  their  scales,  and  it  is  by 
these  the  philosopher  is  able  to  determine  their  species. 
Again,  the  feathers  in  birds  are  modifications  of  the  same 
organs,  and  we  sometimes  find  in  the  mammalia  organs  very 
much  like  feathers,  as  in  the  porcupine  and  hedgehog.  Then 
we  have  in  the  mammalia  animals  with  hoofs  and  horns 
which  are  also  epidermal  appendages.  When  we  examine 
the  horns  we  find  they  are  an  immense  collocation  of  the 
hairy  substances.  Ruminants  and  pachydermatous  creatures 
have  hairs.  The  claws  and  bills  of  birds,  our  own  nails,  for 
instance,  are  formed  like  this  hair.  Now  I  want  to  call  your 
attention  to  the  way  in  which  this  hair  is  formed.  You  will 
recollect  that  there  are  little  depressions  in  the  skin  like 
holes  called  hair  follicles.  Those  follicles  are  filled  natu¬ 
rally  with  an  oily  matter,  and  when  the  hair  is  formed  we 
have  little  bloodvessels  which  supply  the  lower  part  of  those 
follicles,  and  cause  the  cells  to  grow  faster  at  the  bottom, 
and  thus  an  organ  of  this  kind  is  pushed  out.  Corns  are 
formed  just  in  the  same  way.  When  you  have  a  tight  boot 
you  make  a  pressure  which  causes  increased  nourishment  of 
the  epidermis,  which  results  in  the  painful  growths  of  which 
so  many  complain.  So  with  warts,  they  are  an  excessive  se¬ 
cretion  of  these  epidermic  cells. 

Now  the  subject  I  want  to  bring  before  you  is  wool,  not 
hair  ;  but  this  wool  is  nothing  more  than  a  modification  of 
hair,  and  we  call  it  wool  because  it  has  a  tendency  to  curl. 
We  say  when  a  man’s  hair  curls  and  is  crisp  that  he  is 
woolly  headed,  and  there  are  woolly  headed  races  of  man¬ 
kind.  Well,  that  tendency  which  we  occasionally  find  in  the 
human  race  is  constant  in  certain  animals,  which  accordingly 
yield  this  substance  we  call  wool ;  and  we  shall  find  that  the 
growth  of  this  wool  is  attended  with  certain  alterations  by 
which  it  becomes  useful  for  certain  purposes  for  which  we 
cannot  use  hair.  We  cannot  weave  human  hair.  We  cannot 
felt  human  hair.  We  cannot  make  the  warm  garments  with 
hair  that  we  can  with  wool.  If  you  put  a  piece  of  human 
hair  under  the  microscope  you  see  that  the  exterior  is  com¬ 
posed  of  scales  which  overlap  each  other  so  as  to  present  an 
imbricated  appearance.  Now  if  you  put  wool  under  the 
microscope  you  will  see  that  the  exterior  presents  a  serrated 
appearance,  which  is  much  more  developed  in  some  wools  than 
in  others.  It  is  only  after  long  boiling  and  treatment  with  sul¬ 
phuric  acid  that  you  can  get  human  hair  to  look  in  the  same 
way  with  the  scales  all  spread.  Now  it  is  dependant  upon  these  | 
woolly  hairs  possessing  looser  scales  that  they  are  of  use  in 
the  arts.  That  the  use  of  wool  depends  upon  those  imbri¬ 
cations  is  seen  in  the  kinds  of  wool  more  extensively  em¬ 
ployed  in  the  manufacture  of  “  cloth.  There  are  seve¬ 
ral  calculations  of  these  serratures.  Mr.  Goss  finds  that 
the  finest  Saxony  wool  contains,  2720  in  a  single  inch. 
Now  that  Saxony  wool  is  used  for  making  superfine  cloth, 
and  it  is  a  kind  of  wool  that  we  never  get  from  English 
sheep.  Some  merino  wool  presented  to  Mr.  Goss  showed 
2400  serrations  to  the  inch.  Now  we  come  to  our  own 
Southdown  fleeces,  which  are  known  by  manufacturers  to  be 
inferior  to  the  Saxony  wool,  and  Mr.  Goss  found  in  South- 
down  wool  2080  serrations  to  the  inch.  Next  we  come  to 
our  Leicester  wool,  which  is  still  less  valuable,  and  in  this 
we  find  only  1850  of  these  serrations.  Now  that  calculation 
has  but  recently  been  made,  but  it  proves  that  those  serrations 
have  some  relation  to  their  use  in  the  manufactures  ;  and  now 
that  that  is  made  out  the  manufacturer  will  know  how  to 
detect  the  quality  of  the  wool  by  the  use  of  the  microscope. 
It  is  all  very  well  for  men  to  say  “  we  can  use  our  hands  and 
our  eyes  as  we  have  done  from  the  time  of  Adam,  and  we 
do  not  want  any  of  your  new-fangled  instruments;”  but 
that  is  like  a  man  rejecting  the  use  of  one  of  his  eyes  because 
his  grandfather  had  only  one  eye.  By  the  use  of  the  micro¬ 
scope  we  can  detect  qualities  in  the  wool  hitherto  unknown 
even  to  the  practical  man.  These  serratures  then  are  of 


great  importance  in  the  history,  and  indeed  in  the  manufac¬ 
ture  of  wool,  and  it  would  appear  that  that  process  which  is 
called  felting,  depends  entirely  on  those  little  serratures  be¬ 
coming  entangled  one  in  another,  and  thus  a  piece  of  cloth 
is  made  without  weaving.  You  cannot  too  early  know  the 
distinction  between  the  uses  of  the  different  kinds  of  wool. 
One  kind  is  converted  into  what  we  call  cloth  by  the  felting 
process,  and  another  is  converted  into  what  we  call  worsted, 
or  stuff,  or  stockings.  These  are  made  from  the  hair  which 
does  not  felt  well,  and  we  find  that  it  is  just  in  proportion  to 
the  number  of  these  serratures  that  the  cloth  will  felt  well. 
The  longer  the  wool  the  less  the  number  of  these  serratures 
in  the  inch,  and  the  shorter  the  wool  the  greater  the  number. 
All  the  short  wools  are  preferred  for  the  cloth  manufacture, 
and  all  the  long  wools  for  the  worsted  manufacture.  We 
have  instances  of  the  use  of  wool  for  felting,  which  show 
that  the  process  of  felting  has  been  known  almost  from  time 
immemorial.  As  to  other  hairs,  those  of  the  stoat,  the  mouse, 
the  sable,  the  rabbit,  the  dog,  the  cat,  and  the  hare  almost  all 
felt  as  well  as  the  hairs  or  wool  of  others  of  the  rodentia. 
And  here  I  may  remind  you  of  the  beaver  hat  which  is 
becoming  almost  as  scarce  in  this  country  as  the  beaver  him** 
self,  for  these  hats  are  now  but  seldom  used.  However, 
here  are  some  portions  of  the  illustrations  of  the  process  of 
felting  a  hat.  Here  I  have  some  beaver  hair,  and  here  is 
some  lambs’  wool  which  they  mix  with  the  beaver  hair. 
Now  lambs’  wool  will  not  felt,  but  it  has  the  curious  property 
of  facilitating  the  felting  of  the  beaver  hair ;  hence  you  find 
that  the  beaver  hairs  are  knocked  together  with  the  lambs’ 
wool,  which  comes  out  to  the  surface  like  cream  upon  milk. 
You  may  see  the  whole  process  illustrated  in  Mr.  Roberts’s 
case  in  the  museum.  There  is  also  a  beautiful  specimen  of 
cloth  in  the  museum,  sent  down  to  this  Institution  by  Mr. 
Roberts,  which  consists  of  the  hairs  of  the  rabbit  felted,  so 
producing  a  beautiful  piece  of  cloth, — a  cloth  which  I  should 
think  is  likely  to  be  used  for  a  variety  of  purposes  in  the 
arts.  That  is  just  then  an  instance  of  the  fact  that  other 
hairs  besides  wool  will  felt.  Now  I  have  sometimes  sus¬ 
pected  that  this  property  of  felting  is  not  solely  due  to  these 
serrations,  these  imbrications  so  clearly  developed  in  the 
wool  of  some  animals,  for  I  have  remarked  that  in  all  the 
cases  of  the  best  felting  hairs  you  always  see  a  kind  of  hole 
or  cavity  in  the  interior,  which  allows  the  hair  to  yield  to 
pressure  upon  a  part,  and  thus  the  hair  becomes  reduced  to  a 
third  or  half  of  its  bulk  by  the  process  of  felting.  I  throw 
this  out  as  a  hint  to  those  interested  in  the  process.  Now  I 
come  to  the  chemical  nature  of  hair.  I  told  you  in  the  last 
lecture  that  the  animal  kingdom  was  distinguishable  from 
the  vegetable  by  its  fabrics  being  generally  composed  of  ge¬ 
latine  instead  of  cellulose ;  but  that  was  a  generalisation  not 
without  great  exception  ;  for  in  fact  these  hairs  and  that 
silk  which  I  spoke  of  on  the  last  occasion  of  our  meeting  are 
not  like  gelatine.  When  we  put  them  into  boiling  water 
they  do  not  dissolve,  and  we  could  not  wash  them  if  they 
did.  The  composition,  however,  is  after  all  very  nearly  that 
of  gelatine,  and  there  is  some  difficulty  in  ascertaining  what 
is  truly  the  nature  of  this  epidermal  substance,  when  it  as¬ 
sumes  the  form  of  the  hair,  the  nail,  the  hoof,  the  quill,  and 
of  the  scale.  Those  substances  have  been  examined  by  the 
chemist,  who  has  not  found  anything  definite  in  them.  If 
any  of  you  are  chemically  inclined,  I  will  put  them  down  in 
symbols  C.H.N.O.S.  * 

I  do  not  think  you  will  make  much  out  of  that.  The 
fact  is,  I  have  not  been  able  to  make  anything  of  it 
myself,  at  the  same  time  it  is  quite  possible  for  some  of  you 
to  understand  it.  We  have,  you  see,  the  four  organic 
elements,  carbon,  hydrogen,  azote,  and  oxygen,  and  it  seems 
probable  that  when  these  matters  have  been  used  as  muscle 
and  nerve,  that  a  certain  quantity  is  passed  off  to  the  skin 
and  there  it  forms  the  epidermal  organs.  But  during  that 
pi’ocess  it  combines  with  a  quantity  of  sulphur  (for  all  these 
substances  contain  sulphur),  and  that  is  how  they  are  dis¬ 
tinguished  from  the  gelatine,  which  does  not  contain  sulphur. 
That  is  not  exactly  all  I  can  say  with  regard  to  the  chemical 
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composition,  but  I  have  no  doubt  the  time  •will  come  when 
the  chemist  will  understand  of  what  these  epidermal  append¬ 
ages  are  formed,  though  the  subject  has  not  yet  been  success¬ 
fully  taken  up  by  any  chemist  that  I  am  aware  of.  Now  I 
wish  to  speak  of  the  sources  of  wool.  Everybody  knows 
we  take  it  from  a  sheep.  What  is  a  sheep  ?  Can  anybody 
tell  me  the  difference  between  a  sheep  and  a  goat  ?  Yes, 
you  say.  Then  if  you  can  tell  me  in  a  very  few  words  you 
will  confer  a  benefit  on  the  naturalist.  You  find  that  the 
wild  sheep  run  into  the  wild  goats.  The  llama,  the  vicugna, 
the  guanoco,  the  camel,  and  the  dromedary  are  so  closely 
allied  that  we  are  puzzled  to  know  where  camel  begins  and 
where  alpaca  ends.  So  it  is  with  the  sheep  —  there  are  wild 
sheep.  There  are  the  argali,  which  live  in  certain  portions 
of  Asia,  distinguishable  from  our  sheep ;  and  there  is  also 
the  argali  of  America,  the  sheep  which  is  called  ovis  montani. 
Then  there  is  a  sheep  which  inhabits  the  Islands  of  Greece. 
It  is  very  certain  that  the  old  sheep  which  we  read  of  in  the 
Bible  was  not  a  descendant  of  that  American  sheep  in  any 
way.  Then  the  question  is  whether  it  descended  from  the 
argali  of  Asia  or  the  musimon  of  Crete  or  of  Greece.  There 
is  considerable  difficulty  in  getting  at  those  lines  of  distinc¬ 
tion,  and  we  speak  then  of  our  sheep  as  an  independent 
species.  Now  the  great  and  individual  features  of  our 
sheep  have  been  maintained  through  a  long  period  of  time. 
The  sheep  we  have  at  the  present  time  seem  to  be  identical 
with  the  sheep  of  old.  The  sheep  of  Judea  seem  not  to 
have  differed  from  the  sheep  of  the  present  day,  and  when 
we  read  in  the  Bible  of  the  tending  of  sheep  and  their 
management,  we  feel  that  the  sheep  of  that  day  were  like 
the  sheep  of  the  present  day,  that  their  habits  were  the 
same,  their  domestication  was  the  same,  and  their  uses  were 
the  same  ;  for  we  find  the  man  of  that  time  eating  the 
mutton,  and  using  the  skins  for  clothing  until  he  learned  to 
weave  the  wool,  and  then  he  made  cloth  garments.  Now  we 
have  what  are  called  breeds  of  sheep,  and  those  breeds  of 
sheep  are  somewhat  difficult  for  persons  not  acquainted  with 
agriculture  to  determine.  There  are,  however,  in  the 
Museum  a  number  of  heads  of  sheep  constituting  a  large 
variety  which  have  been  employed  in  the  production  of  the 
wool  in  this  country.  We  may  divide  them  into  the  old 
mountain  sheep,  the  early  inhabitants  of  our  island,  and 
those  more  recently  introduced,  which  are  sheep  of  the 
plains.  You  all  know  the  little  Welsh  sheep  having  a  leg 
not  weighing  more  than  two  or  three  pounds,  hardly  enough 
for  a  strong  man’s  dinner.  They  have  so  small  a  crop  of 
w  ool  that  it  is  hardly  worth  while  shearing  them,  therefore 
they  are  going  out  of  fashion.  There  are  people  from 
Wales  who  like  Welsh  sheep  as  the  Scotch  like  Scotch 
sheep,  and  thus  the  kind  is  kept  up.  But  there  would  have 
been  no  Leeds  and  no  Bradford  if  there  had  been  none 
other  than  Welsh  sheep.  Little  sheep  generally  bear  small 
fleeces.  The  Welsh  and  Irish  generally  yield  no  more  than 
2.  lbs.  and  the  Leicester  as  much  as  8  lbs.,  and  in  America 
we  have  recently  been  informed  they  have  a  fleece  of  18  lbs. 
The  tendency  in  this  country  in  the  breed  has  been  to  get  a 
large  amount  of  wool,  but  at  the  same  time  you  ought  to 
know  that  in  this  country  we  do  not  produce  the  finest  kind 
of  wool.  The  long  wool  sheep  yield  a  valuable  produce,  i 
but  it  is  the  short  wool  sheep  which  produces  the  most 
valuable.  That,  however,  fails  to  equal  the  short  wool  sheep 
of  Germany,  of  America,  and  more  especially  of  Australia, 
and  all  these  are  surpassed  by  the  Spanish  sheep.  The 
merino  sheep,  originally  reared  in  Spain,  produces  the  finest 
finest  quality  of  wrool  for  the  manufacturer.  This  wool  is 
short,  and  covered  with  a  sticky  secretion,  and  we  can 
easily  see  in  this  wool  that  it  makes  the  finest  quality  of 
cloth  that  is  worn.  Hence  it  was  that,  many  years  ago,  the 
attempt  was  made  to  introduce  the  breeds  of  merino  into 
England.  They  succeeded  to  a  certain  extent,  but  our 
climate  was  too  damp  and  not  sufficiently  warm  to  develop 
their  produce,  and  I  believe  there  is  not  now  a  single  merino 
sheep  in  this  country,  although  thousands  of  pounds  have 
been  spent  in  the  attempt  to  breed  them.  Our  manufacturers 


obtain  their  merino  wool  from  Spain,  but  at  one  time  the  law 
forbade  the  importation  and  exportation  of  wool,  and  we 
were  then  confined  to  the  produce  of  our  own  soil.  It  was 
at  that  time  that  the  sheep  were  introduced  from  Spain. 
Spain  has  lost  much  of  her  prestige  and  much  of  her 
industry,  and  when  one  hears  of  the  climate  of  Spain  and 
the  vast  resources  of  that  country,  one  grieves  to  think  it  is 
doing  so  little  among  the  nations  of  Europe.  But  what  has 
not  been  done  by  Spaniards  has  been  done  by  Englishmen. 
A  few  of  these  merino  sheep  found  their  way  to  Botany- 
Bay.  I  do  not  mean  to  say  that  any  cunning  sheep 
stealer  carried  away  a  flock  of  these  sheep  while  he' 
was  paying  the  penalty  of  his  malversations.  At  any- 
rate  they  were  carried  there  and  afterwards  neglected,, 
but  in  spite  of  that  they  flourished  and  increased  ;  and  from 
that  small  beginning  has  arisen  an  enormous  trade  ;  and  now 
1  our  largest  supply  of  best  wools  is  from  our  colonies  in 
Australia.  We  get  other  kinds  of  wool  from  Saxony,  and 
Saxony  wool  is  perhaps  the  best  spinning  wool  known  in 
the  world.  All  German  wool,  however,  is  not  so  good,  but 
we  get  from  Germany  large  quantities  of  the  finest  kind  for 
cloth.  At  the  present  time  we  are  deriving  a  considerable 
quantity  of  fine  wool  from  America,  and  America  is  carrying 
on  its  woollen  manufacture  from  the  production  of  its  own 
sheep.  Many  parts  of  North  America  produce  very  fine 
wool.  It  would  seem  almost  hopeless  for  the  English  farmer- 
while  he  produces  very  fine  mutton  to  compete  with  Ame¬ 
rica,  Germany,  and  Australia  in  the  production  of  the  best 
wool ;  but  at  the  same  time  the  mixture  of  breeds  has  pre¬ 
sented  us  with  very  fine  wool,  and  the  day  may  come  when 
we  shall  produce  the  best  mutton  for  our  tables  and  also  pro¬ 
duce  the  best  wool.  I  have  not  time  to  speak  of  Chinese 
and  Indian  wrool  and  the  wool  of  other  portions  of  the  world. 
We  obtain  it  from  almost  every  part,  but  none  is  more  remark¬ 
able  than  those  which  I  have  mentioned.  Now  I  will  just 
refer  to  other  animals  which  yield  us  wool  as  well  as  sheep.. 
You  will  find  in  some  of  the  cases  in  this  museum  that  the 
camel  yields  a  wool  which  is  occasionally  woven  by  the 
women  of  the  country  into  a  kind  of  coarse  garment.  The 
other  creatures  which  come  in  competition  with  the  sheep- 
are  the  goat,  the  llama,  the  alpaca,  the  vicugna,  and  the- 
guanaco.  The  goat  itself  is  difficult  to  distinguish  from  the 
sheep,  but  the  common  goat  does  not  produce  anything  like 
the  quantity  of  wool  that  the  sheep  does.  But  in  certain 
parts  of  the  world  the  goat  produces  very  fine  wool  which 
has  been  manufactured  into  the  finest  garments.  It  yields  a 
fleece  of  from  1^  to  4  lbs.  of  fine  fleecy  long  hair.  In  1848 
it  was  first  brought  into  the  markets  of  Europe.  I  will  just 
remark  in  passing  that  what  we  call  velveteens  and  plushes- 
are  mixtures  of  cotton  and  wool.  Silk  and  wool  are  also 
mixed,  and  these  hairs  of  the  Angora  goat  are  particularly- 
well  adapted  for  this  mixture.  There  is  a  goat  in  Cashmere 
which  yields  an  exceedingly  fine  wool,  which  is  employed 
in  the  manufacture  of  those  beautiful  Cashmere  shawls  which 
are  such  objects  of  desire  to  those  who  wish  to  appear  in  the 
most  beautiful  forms  of  dress.  This  goat  yields  a  fleece  of 
which  about  30  ounces  are  sufficient  to  manufacture  a  shawl 
a  yard  and  a  half  square,  and  the  worth  of  the  30  ounces  is- 
85.  or  9.$-.  Then  why  do  these  shawls  cost  600/.  and  some¬ 
times  700 1.  ?  In  answer  to  that  question  I  will  read  a  pas¬ 
sage  from  the  catalogue  of  this  Museum.  “  Thirty  ounces, 
valued  at  8,9.  or  9,9.,  are  all  that  is  required  in  the  manufacture 
of  a  shawl  a  yard  and  a  half  square.  The  immense  cost  of 
these  shawls  in  the  European  market  is  therefore  a  subject 
of  much  wonder  to  those  unacquainted  with  the  history  of 
their  manufacture  and  transportation.  A  heavy  duty  is  first 
paid  upon  the  wool,  then  a  further  tax  upon  the  yarn  when 
it  reaches  the  bazaar,  and  the  manufactured  shawl  when  taken 
to  the  custom  house  is  further  taxed  according  to  the  direc¬ 
tion  or  caprice  of  the  collector.  If  intended  for  the  Euro¬ 
pean  market  the  shawls  have  yet  to  pass  through  the  ordea. 
of  still  heavier  exactions.  They  must  be  borne  from  Cash- 
mere  across  the  Indus  to  Peshawur  on  the  frontier  of  Afl- 
ghanistan,  a  journey  of  twenty  days,  upon  the  back  of  a  man 
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the  road  being  often  impassable  for  camels  or  mules,  deep 
precipices  being  crossed  by  suspension  bridges  of  rope,  and 
perpendicular  rocks  climbed  by  means  of  wooden  ladders. 
At  various  stages  of  this  journey  taxes  are  exacted  amount¬ 
ing  to  365.  or  425.  in  the  aggregate.  From  Peshawur  to 
near  the  confines  of  Europe  tribute  is  paid  at  many  custom 
houses,  and  the  forbearance  of  the  marauders  of  Afghanistan 
and  Persia  and  of  the  Turlcomanic  hordes  must  also  be  pur¬ 
chased  at  a  high  price.  The  precious  burden  is  thus  con¬ 
veyed  to  Europe  over  the  Caucasus  and  through  Russia,  or, 
as  is  now  frequent,  through  the  Turkish  provinces  to  Con¬ 
stantinople.”  You  see  our  friends  in  Cashmere  are  not  aware 
of  how  fully  we  have  discussed  the  question  of  free  trade, 
and  determined  that  it  is  best  for  the  extension  of  trade. 
You  need  not  wonder  then  that  those  beautiful  shawls  manu¬ 
factured  from  the  hair  of  the  Cashmere  goat  should  some¬ 
times  reach  a  price  of  600L  or  700 1.  before  it  passes  the  rocky 
portals  of  the  valley  of  Cashmere. 

But  I  now  pass  to  a  kind  of  animal  that  has  only  recently 
yielded  produce  for  our  backs,  but  which  is  likely  to  increase 
the  quantity  of  our  cloth.  I  allude  to  the  alpaca,  which  is 
allied  to  the  camel  and  dromedary.  When  Cortes  conquered 
Mexico,  and  Pizarro  Peru,  they  found  the  llama  employed 
as  a  beast  of  burden.  The  Mexican  and  Peruvian  govern¬ 
ment  have  placed  an  embargo  upon  the  exportation  of  these 
creatures,  so  that  we  have  only  now  and  then  seen  them  as 
curiosities  in  the  collections  of  our  zoological  gardens.  But 
in  1846  it  appears  some  of  the  wool  was  carried  to  Bradford. 
I  recollect  a  gentleman  of  the  name  of  Dennison  coming  to 
the  meeting  of  the  Association  for  the  Advancement  of  Sci¬ 
ence,  who  endeavoured  to  convince  the  association  of  the 
importance  of  the  wool.  Upon  one  occasion  he  brought  six 
of  the  animals  to  the  association,  but  notwithstanding  all 
that  was  done  the  alpaca  wool  was  neglected,  and  much  of 
it  wTas  lying  and  spoiling  in  a  cellar,  until  an  enterprising 
gentleman,  named  Titus  Salt,  bought  the  whole,  and  suc¬ 
ceeded  in  laying  the  foundation  of  one  of  the  largest  enter¬ 
prises  in  this  country,  and  thus  conferred  a  blessing  upon  his 
own  country  as  well  as  the  countries  from  which  the  animal 
can  be  obtained.  The  length  of  this  hair  renders  it  of  con¬ 
siderable  importance  for  mixing  with  the  mohair  and  goat’s 
wool.  I  would  mention  that  there  are  four  of  these  animals 
very  distinct  in  form,  as  may  be  seen  in  the  llama,  the 
alpaca,  the  vicugna,  and  the  guanaco.  The  vicugna  yields 
very  fine  hair,  which  is  not  very  much  valued,  but  the  al¬ 
paca  yields  a  kind  which  is  highly  prized.  I  have  men¬ 
tioned  the  advantage  of  acclimatising  other  animals.  There 
is  no  difficulty  apparently  in  Australia,  though  where  they 
have  attempted  here  rot  has  seized  them,  because  of  the  ten¬ 
derness  of  the  feet.  A  few  months  ago  several  alpacas  were 
secured,  somehow  or  another,  and  sent  over  to  Australia ; 
whether  they  have  arrived  there  and  are  flourishing,  I  know 
not,  but  that  is  an  experiment  which  ought  to  be  encouraged, 
for  we  know  not  how  much  it  may  extend  our  manufactures. 

I  will  now  call  your  attention  to  the  manufacture  of  wool. 
This  wool  has  to  be  taken  from  the  back  of  the  animal. 
Like  all  these  other  epidermal  appendages,  it  is  liable  to  be 
cast  off.  There  is  one  peculiarity  of  this  epidermis,  that  if 
creatures  do  not  throw  it  off  by  what  we  call  a  moult,  it  is 
continually  going  off.  We  are  continually  moulting,  but  oc¬ 
casionally  large  quantities  of  hair  come  off,  and  this  is 
moulting.  At  the  same  time  the  process  is  a  natural  process 
of  moulting.  You  see  it  in  the  antlers  of  some  creatures 
and  the  horns  of  others,  in  the  hair  of  all  the  mammalia,  and 
the  feathers  of  birds,  and  the  scales  of  fish.  This  wool 
would  fall  off,  but  men  come  in  and  prevent  the  falling,  and 
the  trouble  of  picking  it  up,  by  shearing.  But  there  is  a 
process  first  of  washing.  If  you  look  at  the  fleeces  in  our 
museum  it  is  always  stated  that  it  was  washed  on  such  a 
date,  and  that  washing  is  necessary  to  make  it  available  for 
the  manufacture.  At  the  base  of  those  hairs  a  kind  of  soap 
is  formed  of  oil  and  potash,  which  is  a  kind  of  natural  soap 
for  mixing  with  the  impurities  of  the  hair,  and  the  grazier 
takes  advantage  of  this  soap.  Sometimes  various  lyes  are 


used  with  the  addition  of  various  substances  for  killing  in¬ 
sects,  but  generally  these  processes  are  bad,  and  the  only 
thing  necessary  is  to  take  the  animal  and  wash  it  in  soan  and 
water,  and  afterwards  in  clear  water.  The  shearing  takes 
place  in  the  spring  of  the  year  and  in  the  autumn.  Every¬ 
body  has  seen  the  lambs  after  shearing,  when  their  mammas 
have  stared  at  them  in  their  new  appearance,  and  when  it 
was  only  by  their  bleating  that  their  mammas  have  recog¬ 
nised  them. 

Now  the  next  process  is  an  interesting  one — assorting  and 
stapling.  The  wool  got  from  an  animal  is  not  all  long  or 
short ;  even  the  short  wool  sheep  have  some  long,  and  the 
long  wool  sheep  have  some  short  wool. 

Well,  this  process  is  a  very  interesting  one.  The  persons 
who  do  it  are  called  woolstaplers.  They  take  the  fleeces  in 
their  hands  and  they  sort  it  out.  There  are  fancy  sorts, 
colours,  cleansed,  and  waste,  all  to  be  stapled,  and  it  de¬ 
pends  upon  the  object  of  the  seller  how  it  shall  be  stapled. 

Now,  then,  we  take  our  stapled  wool  to  the  manufacturer, 
and  now  this  wool  is  scoured  or  washed.  It  contains  a  good 
deal  of  dirty  matters  of  various  kinds ;  it  contains  grease, 
lye,  animal  matter,  and  it  is  exposed  to  various  substances 
which  take  out  the  ammonia  and  oily  matter,  and  frequently, 
after  being  scoured,  it  is  submitted  to  pressure  in  order 
to  dry  it. 

Then  comes  the  dyeing  process.  It  frequently  occurs  that 
the  manufacturer  wishes  to  dye  in  the  cloth,  and  with  his 
lighter  and  brighter  colours  that  is  always  the  case.  After 
the  wool  has  been  dyed,  it  is  submitted  to  a  process  called 
willying,  which  merely  means  arranging  the  wool  so  that  the 
fibres  are  laid  parallel  to  some  extent ;  and  after  this  is  done 
a  further  process  of  picking  is  employed,  and  then  comes 
this  process  of  scribbling  which  is  antecedent  to  the  carding. 
This  carding  seems  to  be  almost  as  important  as  the  felting, 
for  it  is  this  carding  which  breaks  up  the  wool,  and  gives  it 
a  tendency  to  curl.  If  you  look  at  a  piece  of  felted  cloth 
the  pieces  of  wool  are  curled,  and  you  cannot  get  the  curl 
out  of  them  ;  and  you  find  that  the  carding  which  breaks  it 
up  is  almost  as  important  as  the  felting.  Then  the 
spinning  takes  place,  and  the  reeling  and  warping,  and 
then  we  have  another  process  of  scouring,  for  they  have 
added  oil,  and  during  the  process  of  spinning  they  cause 
the  thread  to  pass  through  size,  so  that  the  threads  may 
lie  close  together.  And  now  you  have  to  add  potash 
to  get  rid  of  the  oil,  and  soap  and  water  to  get  rid  of 
|  the  size.  Then  after  the  weaving  you  have  the  fulling — 

|  the  fulling  is  effected  by  enormous  wooden  hammers  which 
are  allowed  to  drop  on  to  the  cloth.  By  this  hammering  the 
J  cloth  is  reduced  to  a  condition  in  which  its  strength  is  fully 
|  developed.  Whilst  it  has  been  unfulled  it  has  been  weak  and 
easily  torn,  but  now  it  is  not  easily  torn.  After  it  has  been 
;  fulled  it  is  again  scoured,  and  then  it  is  submitted  to  a  process 
which  is  called  teazling,  or  cleaning,  or  brushing,  or  raising. 
This  process  consists  of  applying  the  little  bodies  which  are 
called  teazles.  The  object  of  this  teazling  is  to  bring  up  the 
loose  particles  of  the  wmol,  in  oi'der  that  they  may  be  sheared 
or  cut  off,  to  give  the  cloth  the  fine  appearance  it  assumes. 
Now  look  at  the  teazle.  Man  has  invented  nothing  which 
can  take  its  place.  This  teazle  is  remarkable  for  producing 
J  its  epidermis  with  spiny  bracts,  the  end  of  which  curls  down¬ 
wards  ;  and  if  you  get  a  teazle  in  the  road  at  any  time  and 
1  brush  it  on  your  hand  you  w'ill  feel  the  effect ;  and  then  if 
j  you  pass  it  along  your  cloth  you  will  find  that  it  will  rub  it 
j  up,  and  raise  the  surface.  Now  various  instruments  have 
!  been  employed :  a  series  of  pieces  of  wire  have  been  run 
into  a  leather  back,  but  nothing  has  superseded  the  teazle. 
We  import  these  teazles  in  large  quantities  from  France  and 
various  portions  of  Europe.  After  the  shearing  and  cropping 
has  been  gone  through,  then  comes  the  pressing  and  rolling 
up,  and  doubling  up,  and  pressing  and  packing. 

If  time  had  permitted,  I  might  hav^e  said  something  of  our 
enormous  woollen  trade.  There  is  no  other,  except  the 
cotton,  which  is  greater.  For  wrorsted  you  take  a  hair,  not 
for  the  purpose  of  felting  it  or  of  carding  it,  for  you  neither 
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card  nor  felt  in  the  worsted  manufacture,  hut  we  take  a  avooI 
that  is  long.  The  very  first  process  is  not  to  imitate  those 
serratures,  hut  to  fold  them  down  softly  and  bring  them  down 
as  closely  as  you  can  by  means  of  oil  and  an  iron  comb,  and 
this  is  called  combing,  which  is  almost  the  same  process  as 
with  the  cotton.  You  have  then  the  same  process  of  cleaning 
and  making  yarn  which  are  run  into  fine  threads,  and  these 
threads  are  woven  together  in  the  ordinary  manner  like 
cotton  ;  the  roving  takes  place  in  just  the  same  way,  and  the 
particles  are  twisted  together.  We  distinguish  between 
woollen  and  worsted  manufactures.  Woollen  consists  of  broad 
cloths,  carpets,  blankets  and  serges,  so  that  you  see  how  im¬ 
portant  is  the  manufacture.  The  worsted  is  no  less  important.  ! 
Stuffs,  bombazines,  camlets  and  shawls,  are  all  instances  of 
the  worsted  manufactures.  The  woollen  produces  a  warm 
and  heavy  garment,  while  the  worsted  produces  a  light  and 
loose  as  well  as  a  warm  garment. 

Thus  you  see  the  value  of  the  culture  of  the  animals 
around  us.  In  course  of  time  we  may  find,  if  we  learn  our 
lesson  rightly,  that  there  is  nothing  created  for  us  in  vain, 
and  that  whatever  God  has  made  He  has  created  for  the 
use  and  benefit  of  man. 


SOCIETY  OF  ARTS,  Wednesday,  25  April  i860. 

Edwin  Lankester,  Esq.,  M.  D.  in  the  Chair. 

Dr.  John  Dauglish  read  a  paper  to  this  meeting  of  the 
Society  describing  in  detail  his  New  System  of  Bread  Manu¬ 
facture.  After  a  few  introductory  remarks,  he  said :  — 

“  Bread-making  essentially  consists  in  completely  incor¬ 
porating  flour,  water,  salt,  and  carbonic  acid  with  each 
other,  in  such  a  manner  as  that  they  shall  form  a  tenacious, 
elastic,  and  bulky  mass,  in  which  the  aeriform  constituent 
bears  to  the  solid  a  proportion  of  about  three  or  four  to  one, 
and  which,  on  being  placed  in  the  oven  and  thoroughly 
baked,  shall  swell  to  about  double  the  proportion. 

“  Until  very  lately  the  mixing  and  incorporating  of  the 
solid  constituents  have  been  performed  by  the  hands  and 
arms,  sometimes  assisted  by  the  feet ;  but  during  the  last  few 
years,  especially  in  France,  there  have  been  some  very  in¬ 
genious  kneading  and  mixing  machines  introduced  for  this 
purpose,  that  of  M.  Boland  being  of  especial  merit.  The 
mechanical  part  of  bread  making  is  very  easy  of  accom¬ 
plishment,  and  in  results,  like  all  mechanical  processes,  can 
always  be  relied  upon  with  certainty.  It  is  the  chemical 
part  out  of  which  all  the  difficulties  and  uncertainties  arise, 
and  which  has  presented  the  only  obstacle  in  the  way  of 
bread  manufacture  participating  in  that  marvellous  progress 
of  the  industrial  arts  which  is  the  distinguishing  feature  of 
the  present  age— and  of  its  taking  that  position  as  a  manu¬ 
facturing  institution  of  the  country  which  its  magnitnde  and 
importance  deserve. 

“  The  chemical  changes  within  the  substance  of  the  dough 
which  it  is  the  object  of  the  baker  to  effect,  are  those  which 
shall  result  in  the  alcoholic  fermentation  of  transformed 
starch  or  glucose,  whereby  these  bodies  are  broken  up  into 
alcohol  and  carbonic  acid,  which  latter  is  the  only  product 
desired,  but  which  cannot  be  obtained  without  the  previous 
transformation  or  degradation,  more  or  less,  of  the  consti¬ 
tuents  of  the  flour.  It  is  not  necessary  for  me  here  to  give 
an  account  of  all  those  complex  changes  which  constitute 
the  chemistry  of  bread  making,  as  this  has  already  been  so 
ably  done  by  Dr.  Odling,  but  I  will  simply  mention  those 
which  are  the  source  of  so  much  uncertainty  and  variation 
in  the  preparation  of  bread. 

“  In  the  first  operation  of  bread-making — the  preparation 
of  the  sponge — the  baker  mixes  up  together,  into  a  soup¬ 
like  paste,  flour,  warm  water,  and  yeast  or  leaven ;  this  he 
allows  to  stand  for  some  hours,  during  which  active  fermen¬ 
tation  is  set  up,  and  bubbles  of  carbonic  acid  are  rapidly 
formed,  and  rise  to  the  surface.  In  fact  the  prolonged  action 
of  warmth  and  moisture  combined  with  that  of  the  yeast  or 
leaven,  change  the  whole  body  of  paste  into  a  ferment  suffi¬ 


cient  to  effect  a  very  large  quantity  of  flour  when  incor¬ 
porated  with  it.  You  will  hence  perceive  that  by  thus  form¬ 
ing  a  sponge,  the  necessity  to  use  large  quantities  of  yeast  is 
avoided  on  the  one  hand,  and  on  the  other  the  length  of  time 
that  would  otherwise  be  required  for  putting  the  whole  of  the 
flour  into  a  state  of  active  fermentation  is  considerably 
shortened,  and  the  deterioration  of  the  flour,  which  is  caused 
by  the  prolonged  action  of  warmth  and  moisture,  propor¬ 
tionally  lessened. 

“  The  advantages  thus  obtained  will  be  more  readily  seen 
when  it  is  remembered  that  the  true  alcoholic  fermentation 
is  only  the  later  stage  of  what  is  termed  the  panary  fermen¬ 
tation.  It  is  that  stage  wherein  the  metamorphic  nitrogenous 
body  or  yeast  acts  directly  upon  glucose  or  grape  sugar, 
breaking  it  up  into  alcohol  and  carbonic  acid.  But  before 
this  can  take  place,  since  in  sound  flour  there  is  very  little, 
not  more  than  a  trace,  of  sugar,  and  the  gluten  is  nearly  or 
wholly  introduced,  certain  portions  of  the  gluten  and  starch 
must  have  passed  through  the  necessary  changes  for  the  al¬ 
coholic  fermentation  to  act.  This  then  is  done  in  the  sponge, 
when  the  mixture  of  flour,  yeast,  and  warm  water  is  made, 
and  the  temperature  is  maintained  at  about  48°  Fahr.  The 
gluten,  by  virtue  of  its  own  spontaneous  tendency  to  change 
under  these  conditions,  assisted  by  the  yeast,  becomes  meta¬ 
morphic,  and  immediately  acts  upon  the  starch,  changing  it 
into  dextrine  and  grape  sugar,  whilst  at  the  same  time  the 
yeast  plant  is  propagated  at  the  expense  of  a  small  portion 
of  the  changed  gluten,  See.  Thus  we  have  in  the  sponge 
all  the  materials,  the  dextrine,  and  glucose,  the  diastase  and 
the  yeast,  in  a  state  ready  to  pass  into  active  alcoholic  fer¬ 
mentation,  and  to  give  off  the  necessary  bubbles  of  carbonic 
acid  immediately  their  complete  incorporation  with  the  flour 
is  effected,  so  that  the  least  possible  injury  to  the  bulk  of 
the  flour  is  secured. 

“But  when  unsound  flour  is  used  in  bread  making,  we  have 
a  very  different  state  of  things.  Unsound  flour  is  flour  in 
which  some  of  the  changes  on  which  panary  fermentation 
depends  have  taken  place  to  a  greater  or  smaller  extent, 
which  are  somewhat  analogous  to  malting.  The  gluten  has 
already  become  metamorphic,  and  the  starch  partially  or 
wholly  changed  into  dextrine  or  glucose.  The  gluten  has 
lost  more  or  less  of  its  elasticity,  and  is  ready  immediately 
on  the  application  of  warmth  and  moisture,  not  only  to  pass 
rapidly  into  a  state  of  solution,  as  Liebig  has  termed  it,  but 
to  act  with  the  greatest  energy  on  the  partially  changed 
starch,  completing  its  alteration  into  glucose,  so  that  a  run¬ 
ning  sticky  mass  results  from  the  attempt  at  fermentation. 
Such  a  state  of  things,  however,  may  be  and  is  frequently 
brought  about,  even  when  good  sound  flour  is  used,  either 
by  inexperienced  persons,  who  do  not  understand  the 
management  of  fermentation  and  the  length  of  time  and 
the  temperature  necessary,  or  by  peculiar  states  of,  and 
changes  in,  the  atmosphere,  by  which  the  fermentive  opera¬ 
tions  are  so  rapidly  hastened  in  the  earlier  stages  as  to  be¬ 
come  almost  or  quite  unmanageable. 

“  Between  perfectly  sound  flour  and  that  which  runs  in 
the  manner  above  referred  to,  on  the  application  of  a  fer¬ 
ment  there  are  indefinite  shades  of  variety ;  and  between 
the  temperature  and  the  state  of  atmosphere  least  liable  to 
produce  derangement  and  that  which  is  most,  there  are  also 
indefinite  varieties.  Now  it  is  these  liabilities  to  derange¬ 
ments  and  irregularities  that  have  rendered  the  preparation 
of  bread  so  precarious,  and  which,  going  along  with  the  ab¬ 
solute  necessity  to  have  the  article  ready  always  at  the  same 
hour  of  the  day — an  article  which,  in  the  event  of  its  spoil¬ 
ing,  cannot  be  reprepared  under  eight  to  twelve  hours— have 
raised  an  effectual  barrier  to  its  becoming  an  extensive 
manufacture  in  large  establishments,  employing  large  ca¬ 
pital,  and  deriving  the  peculiar  profits  arising  out  of  the  di¬ 
vision  of  labour. 

“  Having  thus  pointed  out  the  distinctive  features  of  the 
ordinary  process  for  obtaining  the  complete  incorporation  of 
the  essential  materials  of  spongy  bread,  I  will  proceed  to 
describe  the  process  which  it  is  proposed  to  substitute  for  it# 
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“  It  essentially  consists,  as  I  have  said,  in  doing  away  en¬ 
tirely  with  fermentation,  and  with  all  those  chemical  changes 
in  the  constituents  of  the  flour  which  are  consequent  upon 
it ;  and  having  obtained  the  necessary  carbonic  acid  inde¬ 
pendently  of,  and  separate  from,  the  flour,  incorporating  the 
materials,  including  the  carbonic  acid,  wholly  by  mechanical 
means,  so  as  to  secure  the  bulky  elastic  mass  which  is 
capable  of  being  baked  into  light  spongy  bread. 

“  When  wheaten  flour,  salt,  and  water  are  thoroughly  in¬ 
corporated  in  due  proportions,  we  have  a  heavy,  soft,  tena¬ 
cious  substauce,  called  dough  or  paste,  the  tenacity  of  which 
is  wholly  dependent  on  the  mechanical  condition  or  proper¬ 
ties  of  the  gluten  of  the  flour,  the  starch,  when  [in  a  sound 
state,  possessing  of  itself  no  cohesive  properties  whatever,  ! 
which  is  easily  demonstrated  by  kneading  a  mass  of  dough 
carefully  in  a  small  stream  of  water,  when  the  starch  granules 
will  be  carried  away  by  the  water,  and  the  gluten  will  re¬ 
main  behind  in  a  tough,  tenacious,  semi-transparant  mass. 
The  process  of  kneading  or  incorporation,  then,  consists  in 
mixing  the  materials  together  in  such  a  manner  as  that  the 
gluten,  becoming  well  saturated  with  water,  shall  form  a  soft  ; 
adhesive  mass,  as  a  matrix,  in  which  are  embedded  and 
bound  together  the  minute  particles  of  starch,  and  if  the 
kneading  is  carried  on  in  a  very  thorough  manner,  and  for 
a  prolonged  period,  the  dough  becomes  tough  by  the  particles 
of  gluten  being  driven  close  together,  and  forming  a  kind  of  1 
sticky  coat  or  shell  around  the  particles  of  starch  which  thus 
adhere  firmly  together.  When  this  mass  is  obtained,  the  1 
point  afterwards  to  be  effected  is  the  liberation  of  minute  j 
bubbles  of  gas  within  each  sticky  coat,  surrounding  each 
granule  of  starch. 

“  We  have  seen  that  in  the  ordinary  process  of  bread 
making  by  fermentation,  the  carbonic  acid,  which  is  the 
agent  of  distension,  is  obtained  from  the  decomposition  of  the 
starch  or  glucose,  by  the  action  of  a  ferment,  which  being 
thoroughly  incorporated  along  with  the  other  materials,  into  j 
the  dough  or  paste,  is  thus  brought  into  contact  with  the 
starch  and  with  the  gluten  with  which  the  starch  is  sur¬ 
rounded.  It  is  easy,  therefore,  to  understand  how,  when  a 
mass  of  dough  thus  constituted  is  left  for  a  time  in  a  tempe¬ 
rature  suitable  for  the  fermentive  change,  the  minute  parti¬ 
cles  of  starch,  each  imprisoned  in  a  covering  of  gluten,  is 
made  the  centre  of  a  distinct  chemical  action,  and  yields  up 
its  bubbles  of  carbonic  acid  to  distend  its  gluten  coat,  and 
how,  by  the  aggregation  of  such  particles,  a  mass  of  spongy  I 
dough  is  formed,  and  how,  also,  when  the  materials  have  not  ! 
been  thoroughly  incorporated,  and  the  action  of  the  ferment  j 
is  not  uniform,  or  when  the  gluten  is  not  of  a  firm  yet  elastic 
quality,  the  generation  of  the  gas  will  be  unequal  —  the  ! 
minute  bubbles  will  be  burst  into  large  ones,  and  the  texture 
of  the  dough  be  impaired  accordingly,  rendered  as  it  is 
termed  ‘  full  of  eyes  ’—instead  of  being  dispersed  in  minute 
bubbles,  as  numerous,  or  nearly  so,  as  the  particles  of  starch 
from  which  it  is  given  off.  In  the  new  process,  as  the  gas 
is  not  given  off  by  the  particles  of  starch  within  the  gluten 
coat,  it  has  to  be  obtained  from  another  source,  within  the 
mass  of  dough,  in  order  that  the  minute  spongy  texture 
may  be  secured,  and  this  source  is  the  water  with  which  the 
gluten  which  envelopes  the  starch  is  saturated,  and  which  is 
held,  as  it  were,  by  capillary  attraction  also,  around  the  par-  j 
tides  of  starch. 

“  It  has  been  long  known  to  chemists  that  water  will  ab¬ 
sorb  its  own  [bulk  of  .carbonic  acid,  whatever  the  density, 
with  great  readiness  when  agitated  with  it ;  that  is  to  say,  I 
supposing  you  placed  water  in  a  closed  vessel  along  with 
carbonic  acid — in  a  bottle  for  instance— filling  it  half  with 
water  and  the  other  half  with  the  gas,  then  cork  it  up  ;  if 
the  water  and  the  gas  be  pure,  and  both  at  a  temperature  of 
62°  Fahr.  and  at  the  atmospheric  pressure  of  30  inches  of 
mercury,  when  the  bottle  is  thoroughly  agitated,  the  gas  will 
be  immediately  diffused  through,  or  absorbed  by,  the  water, 
until  there  is  an  exact  balance  between  the  quantity  of  gas  | 
held  in  solution  by  each  cubic  foot  of  water  and  that  con-  I 
tained  in  each  cubic  inch  of  space  within  the  bottle  not  oc-  1 


cupied  by  the  water ;  so  that,  supposing  rthe  bottle  at  the 
commencement  of  the  experiment  to  have  been  exactly  filled, 
half  with  water  and  half  with  gas — after  complete  agitation 
the  barometric  pressure  within  the  bottle  will  have  fallen  to 
x  5  inches  of  mercury.  This  law  of  absorption  is  persis¬ 
tent  at  all  pressures,  so  that  by  increasing  the  density  of  the 
gas,  the  quantity  absorbed  by  the  water  will  be  increased  in 
an  equal  ratio,  and  so  long  as  the  water  is  retained  under  the 
pressure  due  to  the  density,  so  long  will  it  hold  the  gas  in 
solution,  but  whenever  it  is  released  from  the  pressure  the  gas 
will  escape  with  effervescence,  a  familiar  example  of  which 
is  that  of  a  bottle  of  soda  water  when  the  cork  is  withdrawn. 

“  It  will  now  be  apparent  that  if  water,  holding  in  solution 
the  necessax-y  quantity  of  carbonic  acid  gas,  could  be  used 
to  incorporate  with  flour,  &c.  in  the  preparation  of  dough, 
without  any  of  the  gas  being  allowed  to  escape  from  it  until 
after  the  paste  is  fully  formed,  but  then  allowed  to  escape, 
it  would  cause  the  formation  of  the  necessary  minute  bub¬ 
bles  of  gas,  which  would  distend  the  dough  into  a  perfect 
sponge,  even  more  perfect  than  that  which  is  obtained  by 
fermentation,  since  every  atom  of  water  would  yield  its  atoms 
of  gas,  not  only  between  the  particles  of  starch  and  their 
gluten  coat,  but  also  within  the  substance  of  the  coat  itself, 
rendering  that  porous. 

“  Now,  since  the  water  will  retain  the  gas  in  solution  so 
long  as  it  remains  in  an  atmosphere  of  the  necessary  density, 
it  is  evident  that  if  the  materials  of  which  the  dough  is  to  be 
formed  can  be  brought  together  iu  a  closed  apparatus  in  an 
atmosphere  superior  in  density  to  that  at  which  the  water 
has  been  saturated,  and  then  thoroughly  incorporated,  the 
gas  will  remain  in  the  water  during  the  incorporation,  and 
until  such  time  as  the  dough  is  released  from  the  pressure, 
but  that  directly  it  is  released  from  the  pressure  due  to  such 
density,  the  gas  will  escape  from  the  water,  and  in  so  doing 
will  distend  the  dough  into  a  perfect  spongy  mass.  This, 
then,  is  the  new  process  of  bread-making.” 

Dr.  Dauglish  did  not  give  more  than  an  outline  of  the 
mechanical  part  of  his  process,  but  our  readers  will  obtain  a 
general  knowledge  of  the  modus  operandi  from  the  following 
description : — 

“  The  apparatus  essentially  consists  of  a  gas  holder  and  a 
generator,  similar  in  construction  and  principle  to,  but  larger 
in  size  than,  what  are  used  by  the  makers  of  aerated  waters  ; 
of  pumps,  suitable  for  pumping  elastic  fluids,  and  of  a  mixing 
vessel,  and  of  a  water  vessel  in  connection,  both  made  so 
that  they  can  be  tightly  closed  to  sustain  an  internal  pres¬ 
sure  of  from  xoo  to  200  lbs.  on  the  squai*e  inch.  The  mix¬ 
ing  vessel  is  supplied  with  flour  through  a  shoot,  passing 
from  the  floor  above,  and  the  water  vessel  with  water, 
through  a  pipe  from  a  cistern  at  the  top  of  the  building. 

“  The  mixer  is  capable  of  being  closed  perfectly  tight,  and 
opened,  by  means  of  a  proper  mechanical  contrivance,  with 
the  greatest  facility,  by  one  maix  in  a  few  seconds. 

“  The  order  of  working,  and  the  time  required  for  making 
a  sack  of  flour  of  208  lbs.  into  dough  is  as  follows : — 

“  Opening  lid  of  mixer  and  fitting  within  the 
neck  the  end  of  flour  shoot,  and  turning  water 

cock  to  fill  water  vessel . 1  minute. 

Passing  from  top  of  machine  to  floor  above  and 
shooting  down  a  sack  of  flour  .  .  .  .  3  „ 

Returning,  closing  water  cock,  removing  end 
of  shoot,  and  closing  mixer  .  .  .  .  2  „ 

Withdrawing  atmospheric  air  from  mixer  .  3  „ 

Pumping  gas  through  water  into  mixer,  &c.  .10  „ 

Mixing . 7  „ 

Total  ....  26  minutes. 

“  At  the  end  of  which  time  the  dough  is  ready  to  be 
drawn  into  loaves,  from  a  nozzle  or  mouth,  through  which 
it  is  forced  by  the  pressure  within  the  mixer,  and  as  it 
expands  or  rises  in  the  act  of  leaving  the  mouth,  it  is  ready 
to  be  baked  immediately.  One  boy  is  capable  of  pulling  the 
dough  from  one  sack  of  flour  into  loaves  in  fifteen  minutes, 
as  fast  as  they  can  be  weighed  and  placed  in  the  oven. 
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“  Thus  in  the  short  space  of  26  minutes,  which  is  subject 
to  no  variation,  the  baker  can  always  rely  upon  having  his 
dough  ready  for  the  oven,  and  this  with  a  certainty,  when 
the  labour  is  well  organised,  which  is  nearly  mathematical. 

“  Hence  this  process  at  once  removes  all  the  obstacles 
which  have  hitherto  rendered  a  perfect  system  of  machine 
bread  manufacture  an  impossibility,  which  obstacles  I  will 
definitely  state  as  follows  :  — 

“  1.  The  length  of  time  (from  eight  to  twelve  hours)  re¬ 
quired  by  the  process  of  fermentation  to  prepare  dough  for 
the  oven,  and  the  great  space  required  for  storing  the  masses 
of  dough  whilst  undergoing  the  process. 

“  2.  The  uncertainty  of  its  results,  and  the  many  vicissi¬ 
tudes  arising  from  susceptibility  to  delicate  influences. 

“  3.  The  degradation  or  spoiling  of  the  flour  produced  by 
fermentation,  which  is  equal  to  a  money  value  of  three  to 
six  shillings  per  sack. 

“  4.  The  necessity  for  the  use  of  alum  with  poor  flours, 
and  the  temptation  to  use  it  with  all. 

“  In  comparison  with  the  above,  the  new  process  shows  : — 

“1.  It  reduces  the  time  necessary  for  the  preparation  of 
the  dough  from  eight  to  twelve  hours  to  less  than  thirty 
minutes,  and  requires  no  space  whatever  for  the  storeage  or 
keeping  of  dough  larger  than  the  mixers  themselves. 

“  2.  The  results  are  absolutely  certain  and  uniform. 

“  3.  No  sponge  or  degradation  of  flour  taking  place, rtne 
quality  of  the  bread  produced  is  equal  to  that  made  by  the 
old  process  from  a  flour  three  to  six  shillings  per  sack  dearer. 

“4.  As  no  change  in  the  flour  takes  place,  against  the 
evils  of  which  alum  has  hitherto  been  used,  there  is  no  gain 
whatever  by  the  use  of  alum.  Indeed,  alum  is  absolutely 
prejudicial,  by  destroying  the  cohesive  properties  of  the 
gluten.  Even  flour  which  is  made  from  wheat  harvested  in 
bad  weather  makes  a  most  delicious  bread  without  any  solu¬ 
tion  of  alum.” 

"YVe  omit  some  observations  upon  the  state  of  the  baking 
trade  in  this  country,  as  our  space  is  limited,  and  pass  on  to 
the  concluding  portions  of  the  paper.  Various  pi’ocesses  for 
the  improvement  of  bread  manufacture  were  noticed  by  the 
Lecturer,  who  named  specially  that  of  Mege-Mouries,  for  the 
utilisation  of  nutritious  substances  in  the  bran,  which  are 
ordinarily  wasted.  The  chief  of  these  is  a  nitrogenous 
body  somewhat  resembling  glutine,  but  differing  from  it  in 
many  of  its  properties,  which  the  discoverer  named  cerealine. 
To  our  mind  it  appears  questionable  if  the  so-called  cerealine 
is  not  a  modified  form  of  diastase.  Dr.  Dauglish,  however, 
treated  cerealine  at  considerable  length,  being  of  opinion  that 
it  plays  an  important  part  during  the  processes  of  deglutition 
and  digestion,  when  assisted  by  ptyaline  and  pepsine  in  the 
animal  economy.  As  is  perhaps  very  natural,  the  Doctor 
somewhat  over  estimated  the  advantages  to  be  derived  from 
the  use  of  his  bread,  as  according  to  him  appetites  and  mus¬ 
cular  strength  will  ever  increase  under  its  influence,  while 
dyspepsia  will  disappear  as  if  by  magic,  and  speedily  become 
a  thing  known  only  to  history.  Nevertheless  we  can  bear 
out  many  of  his  assertions  from  our  owrn  experiences,  as  we 
have  made  a  point  of  examining  the  patent  bread,  and  find 
it  of  a  light,  even  structure,  possessing  the  sweet  and  whole¬ 
some  flavour  of  “  home-made  bread  ”  in  an  eminent  degree, 
without  any  of  that  mawkishness  which  causes  the  latter  so 
frequently  to  pall  upon  the  taste. 

The  Chairman  pointed  out  the  points  in  Dr.  Dauglish’s 
paper  most  suitable  for  discussion,  and 

Dr.  Letheby  said  that  the  opinions  expressed  by  Dr. 
Dauglish  were  utterly  opposed  to  the  sound  principles  of 
dietetics  ;  the  mere  vesiculation  of  flour  and  water  was  not 
the  object  in  view  in  the  formation  of  a  loaf,  and  he  con¬ 
tended  that  unfermented  would  be  liable  to  produce  gastric 
derangement  if  persevered  with  for  any  time.  He  considered 
that  the  use  of  alum  in  bread  was  still  a  moot  question,  and 
indeed  the  whole  of  his  experiences  were  in  direct  opposi¬ 
tion  to  those  of  the  author  of  the  paper. 

Mr.  Heywood  and  Mr.  Morrison  both  considered  the  new 
bread  more  wholesome  and  digestible  than  the  ordinary  kind. 


Dr.  Waller  Lewis  supported  the  views  of  Dr.  Dauglish, 
and  considered  that  all  other  results  beyond  the  vesiculation 
of  the  bread  were  superfluous.  The  new  bread  had  met 
with  universal  favour. 

Mr.  Lobb  differed  entirely  from  Dr.  Letheby  on  the  action 
of  yeast  upon  starch,  wThich  he  denied  was  rendered  more  di¬ 
gestible  by  the  former.  A  dyspeptic  stomach  was  the  best 
judge  of  the  quality  of  bread,  and  he  stated,  from  personal 
experience,  that  the  new  process  gave  the  most  wholesome 
results.  He  had  not  tasted  fermented  bread  for  four  years, 
except  when  he  did  so  with  much  pain  and  dyspepsia.  To 
some,  he  said,  fermented  bread  was  all  but  poisonous. 

Dr.  Odling  thought  the  concluding  remark  of  the  last 
speaker  simply  ridiculous.  He  considered  Dr.  Dauglish’s 
equally  good  with  the  best  fermented  bread,  but  did  nut 
think  the  effects  of  alum  in  small  quantities  prejudicial.  He 
had  compared  Dr.  Dauglish’s  bread  with  that  of  Mr. 
Bouthron,  without  finding  a  difference  of  more  than  one 
or  two  per  cent,  in  the  amount  of  altered  starch.  He  be¬ 
lieved  the  temperature  incurred  during  baking  would  render 
cerealine  and  diastase  unavailable. 

Mr.  Wilson  regretted  that  the  new  bread  was  more  ex¬ 
pensive  than  the  common,  costing  8 hd.  instead  of  5 d.  or  6d. 

Dr.  Gibbon  thought  the  bread  was  like  distilled  water, 
perfectly  pure,  but  very  insipid. 

After  some  remarks  by  Dr.  Guy,  and  several  other  gentle¬ 
men,  Dr.  Dauglish  briefly  replied  upon  the  discussion,  and 
the  chairman  then  proposed  the  usual  vote  of  thanks.  He 
would  not  detain  the  meeting  further  at  that  late  hour,  but 
wished  to  correct  an  assertion  of  Dr.  Letheby’s,  viz.  that 
mankind  had  partaken  of  fermented  bread  from  the  com¬ 
mencement  of  history.  That  was  incorrect;  the  larger  por¬ 
tion  of  the  human  race  fed  upon  unfermented  bread.  He 
thought  Dr.  Dauglish  had  made  out  a  good  case,  and  he 
(Dr.  Lankester)  was  in  favour  of  the  new  bread. 

A  vote  of  thanks  was  then  passed  to  Dr.  Dauglish. 


The  members  of  the  Society  of  Arts  held  their  first  con¬ 
versazione,  this  session,  on  the  evening  of  Saturday,  the  28th 
April,  at  the  Society’s  house,  Adelphi.  The  exhibition  of 
inventions  was  thrown  open,  where  the  various  improve¬ 
ments  in  science  and  art  occupied  the  attention  of  the  com¬ 
pany  present.  In  the  large  room  a  collection  of  pictures  by 
the  late  Sir  William  Ross,  R.A.1  decorated  the  walls,  and 
were  greatly  and  deservedly  admired ;  the  smaller  portraits  of 
the  various  branches  of  our  royal  family,  for  harmony  of 
colouring  and  exquisite  delicacy  of  delineation  have  indeed 
seldom  been  equalled  in  modern  times.  A  large  number  of 
microscopes,  by  Mr.  Baker,  of  Holborn,  were  arranged  on 
tables,  showing  many  beautiful  specimens  of  a  miscellaneous 
character.  A  fine  series  of  dissolving  views,  taken  in  Egypt, 
Nubia,  &c.  were  exhibited  at  intervals  during  the  evening, 
and  afforded  both  interest  and  instruction. 

Refreshments  were  served  in  the  library. 


NOTICES  OF  PATENTS, 


Manufacture  of  Artificial  Fuel.  Eugene  de  Bassano. 

Every  chemist  at  all  conversant  with  patent  literature  knows 
the  general  character  of  artificial  fuel  patents.  We  can  only 
say  that  the  one  before  us  partakes  largely  of  that  general 
character.  It  consists  in  “  improvements  in  the  manufacture 
of  artificial  fuel,  commonly  called  patent  fuel,  and  consists  in 
the  composition  of  a  fatty  pitch,  to  be  used  in  and  for  such 
manufacture ;  said  pitch  being  composed  of  about  90  parts 
of  the  common  brown  resin  of  commerce,  or  other  crude  or 
waste  resinous  substances  possessing  similar  properties  thereto, 
but  free  from  bad  smell,  and  containing  in  the  quantity  used 
90  parts  of  resinous  basis  contained  in  various  refuse  materials 
or  matters,  such  as  may  be  obtained  from  woollen  fabrics-, 

1  Now  open  to  the  publican  payment  of  one  shilling. 
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tallow,  margaric  acid,  stearic  acid,  mineral  oils,  and  other 
cheap  or  inferior  qualities  of  oil,  and  all  other  bodies  or 
matters  possessing  the  properties,  either  when  mixed  together, 
or  separately  in  themselves,  of  producing  the  largest  quantity 
of  hydrocarburate  ”  (  ?  hydrocarbons)  ;  “  and  at  the  same 
time  of  at  least  from  two  or  three  parts  out  of  every  100 
parts  of  matters  possessing  the  property  of  perfect  saponifica¬ 
tion,  observing  that  when  the  above  fatty  matters  and  oils 
are  used  other  than  those  above  mentioned,  but  possessing 
the  same  nature  thereas,  but  not  equally  saponificacious  (sic), 
in  such  cases  I  vary  the  quantity  thereof  to  be  employed  in 
proportion  to  their  property  of  saponification  and  of  produc¬ 
tion  of  hydrocarburate.  I  reserve  to  myself  the  right  to  use 
ordinary  coal  tar,  or  pitch,  or  even  acid  (by  preference  mu¬ 
riatic  acid)  in  the  manufacture  of  artificial  fuel,  when  the 
proportion  of  hydrocarburet  and  saponificacious  matters 
which  they  contain  is  such  as  will  not  cause  the  emission  of 
noxious  effluvia  during  the  combustion  of  the  fuel  prepared 
therewith.”  Monsieur  de  Bassano  probably  drew  up  his  own 
specification,  if  he  did  not,  his  patent  agent  might,  we  think, 
have  studied  English  and  chemistry  to  better  advantage. 


Use  of  Offal  of  Slaughtered  Animals  for  Producing  Soap. 

Henry  Davies. 

The  specification  of  this  patent  is  a  delightful  specimen  of 
bad  syntax,  bad  spelling,  and  bad  chemistry.  In  the  pro¬ 
visional  specification  the  patentee  uses  chromate  of  potash 
and  “  allum  ”  to  bleach  and  deodorise  the  offal.  In  the  final 
specification  he  employs  chloride  of  lime  as  a  deodoriser. 
The  final  specification  is  such  a  curiosity  of  patent  litera¬ 
ture,  that  we  shall  quote  the  first  part  of  it,  confessing  our 
inability  to  judge  of  its  merits  as  a  manufacturing  process 
until  we  see  some  of  the  soap  “  which  are  prepared  accord¬ 
ing  to  it,”  as  the  patentee  would  say. 

“  I  take  the  cleansed  offals  of  slaughtered  animals,  and  to 
about  60  lbs.  of  these  offals,  put  into  a  tub,  I  add  two  gallons 
of  clear  lime  water  (about  one  pound  of  unslacked  lime  to 
each  gallon  of  water).”  [N.B. — Lime  requires  about  750 
times  its  weight  of  water  to  dissolve  it,  so  one  pound  of 
lime  would,  if  pure,  require  about  7  5  gallons  of  water  to 
make  a  clear  solution.]  “  Also  one  pound  of  alum  dissolved 
in  hot  water.  The  contents  of  the  tub  are  well  stirred  for 
about  forty  minutes,  until  the  offals  are  bleached,  when  the 
offals  are  washed  in  clear  water,  and  allowed  to  drain  for  a 
short  time.  The  offals  are  then  put  into  a  pan  with  about 
one  gallon  of  liquid  caustic  soda  (16  degrees),  together  with 
about  one  gallon  of  water  in  which  one  pound  of  chloride 
of  lime  has  been  dissolved,  which  are  boiled  down  to  a  fatty 
matter  by  dry  steam  or  a  moderate  fire  heat ;  the  boiling 
throws  off  the  amonia  (sic),  and  divests  it  of  the  impuri¬ 
ties  until  it  is  fit  for  use.” 


Manufacture  of  Beer,  Ale,  Porter,  and  Spirits. 

Patrick  Robertson. 

This  patent  consists  in  employing  a  hydro-extractor  to 
separate  yeast  from  beer,  ale,  See.  The  patentee  also  claims 
the  separation,  by  this  method,  of  wash  from  yeast  which  has 
been  produced  by  the  fermentation  of  waste  from  which  spirit 
is  to  be  distilled.  He  also  claims  the  separation  of  wort  from 
boiled  hops  by  the  aid  of  the  same  machine.  Compare 
James  King’s  patent  for  the  separation  of  the  solid  parts  of 
worts,  wash,  &c.  from  the  liquid  portion.  King’s  patent  is 
dated  26th  July  1859,  and  sealed  25th  January  i860,  and 
Robertson’s  patent  is  dated  28th  July  1859,  an(^  sealed  22nd 
November  1859.  These  gentlemen  are  not  unlikely  to  come 
into  collision. 


Treatment  of  the  Products  of  Distillation.  James  Kino. 

Under  this  exceedingly  vague  title  is  comprised  a  patent 
for  separating,  by  centrifugal  force,  the  solid  parts  of  worts, 
wash,  spent  wash,  &c.  from  the  liquid  portion.  The  inventor 
employs  for  the  purpose  the  well  known  machine  so  much 


used  in  dye  works,  and  called  a  hydro-extractor.  We  can 
see  numerous  uses  to  which  this  machine  can  be  applied  in 
nitrogen  up  the  products  of  the  distillation  of  coals,  shales, 
and  native  bitumens. 


Preparations  of  Peat.  W.  H.  Buckland. 
Another  peat  patent !  Mr.  Buckland’s  idea  is  to  convert 
peat  either  into  fuel  or  into  cakes,  which,  by  “  cutting, 
carving,  pressing,  moulding,  or  embossing  ”  may  be  made 
into  useful  or  ornamental  articles.  He  takes  fresh  peat  and 
agitates  it  with  water  ;  by  this  means  two  products  are  ob¬ 
tained,  one  consisting  chiefly  of  fibres,  and  the  other  the  fine 
pulverulent  decomposed  portion  of  the  peat.  The  watery 
fluid  is  run  on  to  sieves,  which  retain  the  fibres  and  allow 
the  powder  to  pass  through  with  the  water  into  vessels 
where,  on  repose,  the  suspended  matters  sink  to  the  bottom. 
The  fluid  may  then  be  run  off,  and  the  soft  mass,  when  it 
has  acquired  sufficient  solidity,  can  be  moulded  into  any  re¬ 
quired  form.  The  articles  are  to  be  dried  in  sheds.  The 
patentee  states  that,  when  perfectly  dry,  the  material  obtained 
by  this  process  is  sufficiently  hard  to  be  turned  in  a  lathe. 
This  is  certainly  a  most  curious  fact,  and  one  which  could 
scarcely  have  been  expected.  The  prepared  peat  may  also 
be  moulded  into  bricks  for  fuel. 

This  patent  contains  more  novelty  than  peat  patents  gene¬ 
rally.  We  should  much  like  to  see  some  article  prepared  by 
the  process. 


CORRESPONDENCE. 


Chemical  Notices  from  Foreign  Sources. 

I.  MINERAL  chemistry. 

On  some  Aiitimouial  Continuations. — M.  Schnei¬ 
der1 2  has  found  that  boiling  chloride  of  antimony  dissolves  the 
sulphide  when  in  fine  powder,  and  without  the  disengagement 
of  sulphuretted  hydrogen  when  the  chloride  is  free  from 
hydrochloric  acid.  Fourteen  or  fifteen  parts  of  the  chloride 
are  necessary  to  dissolve  one  part  of  the  sulphide.  On  cool¬ 
ing,  the  solution  becomes  a  crystalline  mass,  which  is  seen  to 
consist  of  rhomboidal  prisms. 

The  new  body  is  very  deliquescent,  and  water  decomposes 
it,  with  the  deposit  of  a  bright  yellow  powder.  By  heating 
it  for  a  long  time,  it  is  split  up  into  chloride  of  antimony, 
which  is  volatilised  and  the  black  sulphide  which  remains 
behind.  Analyses  have  led  to  the  formula  Sb.SCl,-,,  or 
SbSCl2.3SbCJ3. 

The  preceding  body,  treated  with  an  excess  of  absolute 
alcohol,  produces  an  abundant  orange-yellow  amorphous  pre¬ 
cipitate,  which,  washed  with  alcohol  and  protected  from  the 
air,  has  a  composition  which  answers  to  the  formula  SbCl  S2. 
3  SbS3.  The  alcohol  at  the  same  time  dissolves  a  good  deal 
of  chloride  of  antimony  and  a  little  sulphide. 

Weak  hydrochloric  acid  changes  the  chlorosulphide  after 
some  days  into  sulphur  which  deposits,  and  chloride  of  anti¬ 
mony  which  is  dissolved.  Boiling  concentrated  hydro¬ 
chloric  acid  decomposes  it,  with  the  disengagement  of  sul¬ 
phuretted  hydrogen. 

Analogous  bodies  seem  to  be  produced  when  acid  solutions 
of  the  perchloride  of  antimony  are  precipitated  by  sul¬ 
phuretted  hydrogen. 

Oxide  of  antimony  also  dissolves  in  the  boiling  chloride, 
and  gives  on  cooling  a  grey  pearly  crystalline  mass,  which 
appears  to  be  the  compound  SbOCl2.3SbCl3.  Absolute  alcohol 
decomposes  this,  producing  the  oxychloride  SbOCl23SbO;:, 
which  is  the  powder  of  algaroth. 

Xlilmsic  Sulphate  of  Copper.  —  M.  Rouher 2  says 
that  a  bibasic  sulphate  of  copper  is  formed  when  the  neutral 
sulphate  is  exposed  for  several  hours  to  a  dull  red  heat  in  a 
covered  platinum  crucible.  It  is  an  orange-yellow  amor. 

1  P°gg-  Ann.  der  Phys.  u.  Chern.  Bd.cyiii.  s.  407. 

2  Coinptes-Rendus,  1. 1.  p.  500.  s 
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phous  body.  To  avoid  the  decomposition  of  the  bibasic 
sulphate,  it  is  best  to  use  crystals  of  sulphate  which  will  only 
touch  the  sides  of  the  crucible  with  a  small  part  of  their  sur¬ 
face.  Towards  the  end  of  the  operation  the  crucible  must  be 
uncovered  now  and  then  to  allow  of  the  escape  of  the  vapours 
of  sulphuric  acid.  The  bibasic  sulphate  is  not  altered  in 
dry  air,  but  when  exposed  to  the  free  air  it  slowly  attracts 
moisture,  and  becomes  a  green  mass,  which  is  a  mixture  of 
the  neutral  sulphate  and  hydrated  tribasic  sulphate. 

Boiling  water  decomposes  the  bibasic  sulphate,  and  con¬ 
verts  it  into  1  equivalent  of  neutral  sulphate  and  1  equivalent 
of  tribasic  sulphate,  containing  2  equivalents  of  wfter. 

M.  Rouher  has  further  studied  the  products  obtained  when 
the  bibasic  sulphate  is  added  to  cold  water.  If  the  two  are 
stirred  together  so  as  to  avoid  any  heating  of  the  mass,  and 
the  liquid  is  filtered  as  soon  as  it  acquires  an  uniform  green 
tint,  the  insoluble  salt  formed  is  a  trihydrated  quadribasic 
sulphate,  and  the  solution  contains  neutral  sulphate.  If, 
however,  the  bibasic  sulphate  and  the  water  are  simply  ; 
placed  together,  a  considerable  elevation  of  temperature  j 
takes  place,  and  the  quadribasic  sulphate  first  formed  passes 
in  part  into  the  state  of  tribasic  sulphate. 

II.  ORGANIC  CHEMISTRY. 

transformation  of  Lactic  into  Propionic  Aci«l. 

Lautemann4  has  succeeded  in  effecting  this  change  by 
exposing  a  concentrated  solution  of  lactic  acid  diluted  with 
half  its  volume  of  wrater,  and  properly  cooled,  to  a  current  of 
hydriodic  gas.  Iodine  is  separated,  and  when  no  more  gas 
is  absorbed  the  liquid  is  placed  in  a  tube,  sealed,  and  heated 
for  some  time  to  140 0  C.  The  liquid  then  contains  a  good 
deal  of  free  iodine.  It  is  now  filtered,  neutralised  with 
potash,  and  distilled  with  dilute  sulphuric  acid.  The  volatile 
product  contains  propionic  acid,  iodine,  and  hydriodic  acid  ; 
it  is  agitated  with  an  excess  of  carbonate  of  silver,  and 
filtered  boiling  ;  on  cooling  the  solution  deposits  propionate 
of  silver. 

The  same  transformation  is  effected  in  a  much  simpler 
manner  by  slightly  heating  aqueous  lactic  acid  with  an  equal 
weight  of  iodide  of  phosphorus. 

Action  of  the  Galvanic  Current  on  Lactic  and 
Succinic  Acids. — Kolbe5  has  found  that  lactic  acid  com¬ 
bined  with  potash  behaves  under  the  influence  of  a  galvanic 
current  just  as  with  various  oxidising  agents :  it  decom¬ 
poses  into  aldehyde  and  carbonic  acid. 

Succinate  of  soda  gives  at  the  positive  pole  carbonic  acid 
and  oxide  of  methyl. 

Preparation  of  Iodide  of  Utliyl.  —  Lautemann 6 
introduces  500  grammes  of  iodine  and  as  much  absolute 
alcohol  into  a  large  tabulated  retort,  and  then  places  it  in  a 
vessel  of  cold  water.  He  now  adds  very  slowly  fragments 
of  phosphorus  previously  washed  with  alcohol.  A  lively 
effervescence  accompanied  with  some  elevation  of  tempera¬ 
ture  at  first  takes  place,  so  that  care  must  be  taken  not  to  add 
too  much  phosphorus  at  a  time  :  but  the  reaction  soon  mo¬ 
derates,  and  enough  phosphorus  to  make  up  50  grammes  can 
be  added  without  inconvenience.  The  retort  can  now  be 
adapted  to  the  refrigerator,  and  placed  over  the  fire.  When 
the  distilled  product  no  longer  becomes  turbid  in  contact 
with  water,  it  is  shaken  first  with  an  alkaline  solution  and 
then  with  water ;  it  is  afterwards  dehydrated  by  means  of 
chloride  of  calcium  and  rectified. 

The  500  grammes  of  iodine  give  from  562  to  574  grammes 
of  hydriodic  ether,  that  is  from  91  to  93  per  cent.  Theory 
requires  614.  The  brown  residuum  in  the  retort  is  free 
from  iodine. 

III.  ANALYTICAL  CHEMISTRY. 

Estimation  of  Phosphoric  Acid  hy  Molybdate 
of  Ammonia.  —  Lipowitz  points  out7  that  in  the  method 
generally  adopted  for  estimating  phosphoric  acid  by  means 
of  molybdate  of  ammonia,  it  is  rare  to  obtain  results  which 


4  Annal.der  Chern.  u.  Pharm.  Bd.  cxiii.  s.  219 

5  Ibid.  240.  c  Ibid.  241. 

7  P°gg>  Annul,  der  Physic  u.  Chem.  Bd.  cix.  s.  135. 
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agree.  The  molybdate,  he  says,  even  when  diluted,  is  de¬ 
composed  by  the  mineral  acids,  and  consequently  the  preci¬ 
pitate  contains  an  excess  of  molybdic  acid.  Besides  this, 
boiling  also  occasions  a  precipitation  of  molybdic  acid,  which 
increases  the  error.  It  is  necessary,  therefore,  to  employ  in 
these  estimations  an  acidulated  solution  of  molybdate  of  am¬ 
monia,  which  is  neither  precipitated  on  the  addition  of  water, 
nor  by  an  acid,  nor  on  boiling.  Such  a  solution,  he  says, 
is  obtained  by  dissolving  at  a  gentle  heat  2  parts  of  pure 
molybdic  acid,  and  1  part  of  tartaric  acid  in  15  parts  of 
water,  and  afterwards  adding  10  parts  of  ammonia,  sp.  gr. 
0*97,  and  15  parts  of  nitric  acid.  The  whole  is  heated  to 
ebullition  in  a  porcelain  basin,  whereupon  about  ^th  of  the 
molybdic  acid  is  deposited,  which  is  separated  by  filtration. 

In  employing  the  above  solution,  the  quantity  of  it  thought 
necessary  is  placed  in  a  capsule,  and  heated  to  boiling,  and 
then  the  liquid  containing  the  phosphoric  acid  is  added. 
The  precipitate  is  washed  with  water,  acidulated  with  ^th 
;  of  nitric  acid,  and  the  filter  is  dried  at  8o°  or  900  Fahr.  be- 
j  tween  folds  of  blotting  t paper,  or  better  still,  over  sulphuric 
acid. 


LABORATORY  MEMORANDA. 


Crystals  in  Alcoholic  Solution  of  Soap.  —  Having 
frequently  occasion  to  dissolve  soap  in  strong  alcohol,  I  often 
set  aside  the  flask  in  which  the  operation  has  been  performed 
for  a  few  days,  with  the  cold  “jelly”  of  soap  and  alcohol  in  it. 
On  looking  at  one  of  these,  after  the  lapse  of  a  week,  I  was 
considerably  astonished  to  find  that  a  number  of  stellate  bunches 
of  crystals  of  a  light  yellow  colour  were  forming,  and  that  the 
contents  of  the  flask  were  becoming  liquid.  I  allowed  the  flask 
to  remain  corked  and  undisturbed  for  a  few  months,  and  repeated 
the  experiment  with  other  soaps,  but  invariably  with  the  same 
result,  viz.  that  after  a  day  or  so  the  crystals  began  to  appear, 
but  after  the  lapse  of  a  month  they  were  considerably  longer  and 
larger,  and  instead  of  a  “jelly,”  as  at  first,  the  flask  contained  a 
liquid  as  thin  and  mobile  as  the  alcohol  itself,  though  slightly 
coloured  yellow.  If  you,  or  any  of  j’our  numerous  readers,  could 
furnish  me  with  a  clue  to  the  probable  composition  of  these  crys¬ 
tals,  you  would  confer  a  favour  on —  W.  L.  C. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

Yokels. — To  make  the  chemical  weather-glass  you  must  first  dissolve 
2^  drams  of  camphor  in  11  drams  of  rectified  spirit ;  and  then  38  grains 
each  of  nitrate  of  potash  and  sal  ammoniac  in  9  drams  of  water.  Mix  the 
two  solutions  and  place  them  in  a  long  eau  de  Cologne  bottle  or  tube  and 
carefully  seal  it  over. 

J.G.F.  B — Parrish  gives  the  following  form  for  a  comnound  fluid  ex¬ 
tract  of  Buchu. 

Take  of  Buchu  in  coarse  powder  12  oz. 

Alcohol  .  .  .3  pints 

Water  ....  6  pints  or  q.s. 

Percolate  the  leaves  with  some  of  the  alcohol  and  then  with  the  remainder 
mixed  with  the  water.  Evaporate  the  resulting  liquid  to  3  pints  and  to 
this  add  sugar  2|  lbs.  Continue  the  heat  until  the  sugar  is  dissolved,  and 
after  removing  from  the  fire  add  — 

Oil  of  Cubebs, 

Oil  of  Juniper,  of  each  1  dram. 

Spirit  of  Nitric  ether,  12  fluid  ounces, 
previously  mixed,  and  stir  the  whole  together. 

H.  P.  Leighton _ Make  it  into  superphosphate  for  manure. 

H.  H. — Ex-chemicus. — A.  K. — A  Subscriber — Received.  Answers  next 
week. 
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On  the  Detection  of  Iron  in  Presence  of  Chromium ,  by 

F.  H.  Stoker. 

{Continued from  p.  254.) 

Sesqkioxide  of  chromium,  dissolved  in  dilute  nitric  acid, 
is  also  converted  into  chromic  acid  when  the  solution 
is  boiled  with  peroxide  of  lead,  with  peroxide  of  man¬ 
ganese,  or  with  a  solution  of  permanganate  of  potash 
acidified  with  dilute  nitric  acid ;  minium  produced 
the  same  result,  though  somewhat  more  slowly.  This 
action  is  much  less  rapid  in  the  cold ;  the  sample  tested 
with  permanganate  of  potash  contained  chromic  acid 
after  having  stood  during  twenty-four  hours ;  the  solu¬ 
tion  to  which  peroxide  of  lead  had  been  added  assumed 
a  decided  yellow  colour,  and  afforded  the  reaction  of 
chromic  acid  after  standing  three  or  four  days ;  but  the 
portion  which  had  been  mixed  with  black  oxide  of  man¬ 
ganese  gave  no  indication  of  chromic  acid  when  examined 
at  the  end  of  the  fifth  day. 

When  dilute  chlorliydric  acid  is  used,  instead  of  the 
sulphuric  or  nitric  acids  of  the  preceding  experiments, 
similar  results  are  obtained,  at  least  with  peroxide  of 
manganese  and  with  solution  of  chameleon  mineral, 
both  in  the  cold  and  when  heated.  With  peroxide  of 
lead,  however,  the  results  are  less  satisfactory.  I  have 
not  been  able  to  obtain  any  decisive  indication  of  the 
formation  of  chromic  acid  in  this  experiment,  but  at  the 
same  time  am  not  sure  that  minute  traces  of  it  may  not 
have  been  present.  The  conversion  of  the  peroxide  into 
chloride  of  lead  apparently  interferes  with  the  production 
of  chromic  acid. 

In  concentrated  sulphuric  acid  sesquioxide  of  chro¬ 
mium  is  evidently  slowly  converted  into  chromic  acid 
by  the  action  of  peroxide  of  lead,  even  in  the  cold,  since 
the  solution  becomes  yellow  after  standing  eighteen  or 
twenty-four  hours.  This  action  is  very  rapid  if  the  mix¬ 
ture  be  heated,  a  fine  yellow  solution  being  obtained  at 
once.  I  have,  nevertheless,  found  it  somewhat  difficult 
to  prove  the  presence  of  chromic  acid  in  this  solution, 
since  it  appears  to  be  decomposed  when  diluted  with 
water. 

With  peroxide  of  manganese,  a  yellowish  solution  is 
also  readily  obtained  by  boiling.  In  the  cold,  no  reac¬ 
tion  could  be  perceived  at  the  end  of  five  days. 

When  a  solution  of  sesquioxide  of  chromium  in  con¬ 
centrated  sulphuric  acid  is  boiled  with  a  small  quantity 
of  chlorate  of  potash,  chromic  acid  is  formed.  With  very 
dilute  sulphuric  acid  this  does  not  at  once  occur,  but  after 
boiling  for  some  time  the  acid  becomes  more  concentrated, 
and  a  portion  of  the  chromium  is  then  oxidised.  Nitrate 
of  potash  produces  no  similar  result  when  used  instead 
of  the  chlorate  in  this  experiment. 

When  dissolved  in  concentrated  nitric  acid,  sesqui¬ 
oxide  of  chromium  is  slowly  oxidised  by  peroxide  of  lead 
in  the  cold,  abundant  indications  of  it  having  been  ob¬ 
tained  at  the  end  of  eighteen  hours.  The  reaction  occurs 


at  once  if  the  acid  be  boiled.  Minium  also,  when  boiled 
with  solution  of  sesquioxide  of  chromium  in  concentrated 
nitric  acid,  rapidly  converts  it  into  chromic  acid.  With 
peroxide  of  manganese  no  chromic  acid  was  obtained, 
either  by  boiling,  or  after  standing  in  the  cold  during  a 
week.  When  a  solution  of  sesquioxide  of  chromium  in 
concentrated  nitric  acid  is  boiled  with  a  small  quantity 
of  chlorate  of  potash,  the  chromium  is  rapidly  and  com¬ 
pletely  converted  into  chromic  acid.  With  very  dilute 
nitric  acid  this  does  not  occur.  Nitrate  of  potash  having 
been  substituted  for  the  chlorate  in  this  experiment,  no 
chromic  acid  was  formed. 

With  concentrated  chlorliydric  acid  and  the  above- 
mentioned  oxidising  agents,  only  negative  results  were 
obtained.  As  a  general  rule,  it  is  not  easy  to  oxidise 
sesquioxide  of  chromium  in  the  presence  of  free  chlorhy- 
dric  acid,  a  fact  which  accords  with  the  well-known  re¬ 
ducing  action  exerted  by  this  acid  upon  solutions  of 
chromic  acid  or  of  its  salts.1 

When  dissolved,  or  merely  suspended  in  dilute  aqueous 
solutions  of  the  fixed  alkalies,  sesquioxide  of  chromium 
is  readily  converted,  even  in  the  cold,  into  chromic  acid, 
by  the  action  of  the  peroxide  of  lead  and  of  manganese, 
by  permanganate  of  potash,  and  with  peculiar  rapidity 
and  completeness  by  bromine.  The  application  of  heat 
favours  the  reaction  in  each  of  these  instances.  Iodine, 
also,  at  least  when  the  mixture  is  heated,  appears  to  be¬ 
have  like  bromine ;  the  oxidation  is,  however,  much  less 
rapid.  Chromic  acid  is  also  formed  when  red  oxide  of 
mercury  or  hypochlorite  of  lime  is  heated  with  a  mix¬ 
ture  of  sesquioxide  of  chromium  and  solution  of  caustic 
alkali ;  none  was  obtained  by  the  action  of  stannic  or  of 
arsenic  acid,  nor  can  minium  be  used  in  place  of  peroxide 
of  lead,  since  it  does  not  appear  to  exert  any  oxidising 
action  upon  sesquioxide  of  chromium  when  in  presence 
of  the  alkalies. 

"When  mixed  with  ammonia,  oxide  of  chromium  is 
readily  oxidised  bv  peroxide  of  lead,  peroxide  of  man¬ 
ganese,  or  by  solution  of  mineral  chameleon  the  free  alkali 
of  which  has  been  neutralised,  if  heat  be  applied.  A 
similar  oxidation  also  occurs,  though  slowly,  in  the  cold. 
With  bromine  no  chromic  acid  was  obtained,  a  result 
not  at  all  surprising,  in  view  of  the  violent  reaction 
which  occurs  when  this  substance  is  mixed  with  am¬ 
monia. 

In  studying  the  reactions  which  have  just  been  de¬ 
scribed,  I  was  met  at  the  outset  by  the  difficulty  that 
none  of  the  tests  for  chromic  acid,  viz.  precipitation  of 
sparingly  soluble  chromates  of  the  metallic  oxides,  which 
are  in  common  use,  were  sufficiently  delicate  for  the 
purpose.  Indeed,  besides  the  yellow  colour  of  solutions 
of  the  chromates,  which  is  of  course  far  from  being  cha¬ 
racteristic,  there  is  no  test  for  traces  of  this  acid  which 
is  susceptible  of  rapid  and  general  application,  excepting 
the  formation  of  perchromic  acid  by  means  of  peroxide 
of  hydrogen.  Having,  like  Reynoso,  been  compelled  to 
resort  to  this  reaction,  I  have  found  it  incomparably  more 
sensitive  and  characteristic  than  any  of  the  other  test* 

1  Vide  Rose,  Handb.  der  analyt.  Chem.  i.  355  (Braunschweig,  1851). 
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for  chromic  acid.  Taken  in  connection  with  the  yellow 
colour  of  solutions  containing  chromates,  it  affords  a  test 
of  remarkable  delicacy.  It  depends,  in  brief,  _  upon  the 
fact,  that  when  a  solution  containing  chromic  acid  is 
poured  into  a  dilute 2  solution  of  peroxide  of  hydrogen, 
perchromic  acid  is  formed ;  this  imparts  a  beautiful, 
though  exceedingly  evanescent,  blue  colour  to  the  solu¬ 
tion.  The  perchromic  acid  is  soluble  in  ether,  which  re¬ 
moves  it  from  its  solution  in  water  without  injuring  its 
colour,  which,  indeed,  disappears  far  less  rapidly  from 
the  ethereal  than  from  the  aqueous  solution. 

The  details  of  the  process  to  be  followed  in  applying 
this  test  may  be  found  in  Barreswil’s  Memoir  upon  Per¬ 
chromic  Acicl.z 

I  have  obtained  satisfactory  results  by  operating  as 
follows : — A  solution  of  impure  peroxide  of  hydrogen  is 
prepared  by  triturating  peroxide  of  barium  with  water 
m  a  porcelain  mortar,  and  pouring  the  thin  paste  ob¬ 
tained,  by  small  portions,  into  a  quantity  of  common 
chlorhydric  acid,  which  has  previously  been  diluted  with 
four  or  five  parts  of  water,  the  latter  being  agitated  mean¬ 
while  with  a  glass  rod.  The  solution  thus  obtained  may 
be  kept  for  a  considerable  time  without  undergoing- 
change.  I  have  not,  for  that  matter,  noticed  any  decom¬ 
position  in  those  with  which  I  have  operated. 

A  piece  of  peroxide  of  barium,  as  large  as  a  pea,  is 
more  than  sufficient  to  prepare  150  cubic  centimetres  of 
the  solution.  In  testing,  some  six  or  eight  cubic  centi¬ 
metres  of  the  solution  of  peroxide  of  hydrogen  are  to  be 
placed  in  a  narrow  test  tube  and  covered  with  a  layer  of 
ether  about  half  a  centimetre  in  thickness.  The  solution 
suspected  to  contain  chromic  acid  is  now  to  be  poured 
little  by  little  into  the  solution  of  peroxide  of  hydrogen, 
the  tube  which  contains  the  latter  being  closed  with  the 
thumb,  and  gently  inverted  after  each  addition,  so  that 
the  ether  may  dissolve  the  perchromic  acid  as  fast  as  it 
forms.  All  violent  agitation  of  the  mixture  is  to  be 
avoided,  since  it  tends  to  hasten  the  destruction  of  the 
blue  colour.  The  result  of  the  test  can  hardly  be  deemed 
satisfactory  unless  a  blue  ethereal  solution  is  obtained, 
for  many  of  the  salts  of  chromium  impart  a  bluish-purple 
colour  to  their  aqueous  solutions.  Since  this  colour  is 
persistent,  however,  it  cannot  be  confounded  in  any  case 
with  the  fugitive  blue  of  perchromic  acid,  although  it 
might  at  times  conceal  the  latter  so  long  as  it  remained 
dissolved  in  the  water ;  for  the  rest,  it  is  absolutely  in¬ 
soluble  in  ether. 

One  or  two  experiments  regarding  the  delicacy  of  the 
reaction  may  be  mentioned  in  this  connection.  A  solu¬ 
tion  containing  one  part  of  normal  chromate  of  potash  in 
20,000  parts  of  water  afforded  a  perfectly  distinct  blue 
ethereal  solution  of  perchromic  acid,  when  tested  with 
peroxide  of  hydrogen,  as  above  described.  A  solution 
of  one  part  chromate  of  potash  in  30,000  parts  of  water 
also  gave  a  distinct  reaction,  though  the  blue  colour  was 
less  deep  than  in  the  preceding  experiment.  With 
40,000  parts  of  water  the  reaction  was  faint,  though 
still  discernible,  as  much  so,  perhaps,  as  the  yellow  of 
the  aqueous  solution  of  the  chromate. 

1  have  also  detected,  by  means  of  this  test,  the  pre¬ 
sence  of  chromic  acid  in  the  aqueous  solution  of  a  bead 
of  ordinary  size,  obtained  by  fusing  sesquioxide  of 
chromium  with  borax  in  a  loop  of  platinum  wire  in  the 
oxidising  flame  of  the  blowpipe.  Plattner2 3 4  had  already 
supposed  that  the  yellowish  colour  which  compounds  of 

2  It  is  of  the  first  importance  that  the  solutions  used  should  be  dilute, 
since  no  perchromic  acid  is  formed  in  concentrated  solutions ;  or  if  formed, 
it  is  decomposed  again  instantly. 

3  A n/i.  Ch.  et  Phys.  (3)  xx.  364. 

4  Probirkunst  mit  dem  Loethrabr,  von  Plattner  (Leipzig,  1853),  s.  144. 


chromium  impart  to  borax  in  the  oxidising  flame,  was 
due  to  formation  of  chromic  acid.  It  is  doubtful,  how¬ 
ever,  whether  the  fact  has  been  previously  experimentally 
proved. 

( To  be  continued.) 


Note  on  the  Conversion  of  Cadmium  into  Oxide ,  by  a 

Mixture  of  Nitric  and  Hydrochloric  Acids,  by  Thos. 
Salter,  F.C.S. 

On  the  loth  of  January  I  added  to  2 1 8*75  grains  (|  oz. 
avoirdupois)  of  finely  granulated  metallic  cadmium,  first, 

1  fluid  ounce  of  water,  then  f-ths  fluid  oimce  of  pure 
strong  hydrochloric  acid,  and  then  a  fluid  ounce  of  pure 
strong  nitric  acid,  with  a  Anew  to  immediate  use.  Other 
matters,  however,  claiming  my  attention,  the  unco\rered 
test  glass  Avas  put  aside  and  forgotten  until  the  2 1  st  of 
April/upwards  of  three  months. 

On  returning  to  the  mixture,  I  found  that  a  dense 
pasty  precipitate  had  formed,  occupying  nearly  the 
AArhole  bulk,  and  scarcely  more  than  kept  moist  by  a 
small  quantity  of  liquid.  This,  separated  by  filtration, 
was  strongly  alkaline  to  test  paper,  and  evolved  ammonia 
when  heated  with  caustic  potash.  The  precipitate,  which 
was  mixed  with  a  few  particles  of  undecomposed  metal, 
after  washing  and  drying,  amounted  to  220-75  grains. 
Carefully  dissolving  the  former  in  very  dilute  sulphuric 
acid  (which  caused  a  slight  effei*ATescence,  shoAving  that 
some  carbonic  acid  had  been  absorbed),  the  metal  was 
collected  upon  a  filter,  and  found  to  weigh  6  grains, 
which,  being  deducted  from  the  aboA'e,  grvTe  214-75 
grains  as  the  weight  of  the  hydrated  and  partly  car¬ 
bonated  oxide.  The  solution  of  this,  thrown  down  by 
carbonate  of  soda,  washed,  dried,  powdered  and  ignited, 
yielded  167-375  grains  of  anhydrous  oxide  or  CdO. 

Thus,  of  the  218-75  grains  of  cadmium  present, 
146-453  grains  (=167-375  of  CdO)  consisted  of  the 
dense  pasty  precipitate  before  mentioned,  6  grains  re¬ 
mained  in  the  metallic  state,  and  66-297  grains  were 
held  in  solution ;  that  is,  nearly  two  thirds  had  been, 
through  the  production  of  ammonia,  converted  into  hy¬ 
drated  oxide. 

From  subsequent  experiments  I  found  that  the  same 
mixture  fresh  made,  and  kept  at  a  gentle  ebullition  for 
a  quarter  of  an  hour,  became  opaque,  contained  a  consi¬ 
derable  quantity  of  precipitate,  and  strongly  blued  red 
litmus  paper  dipped  into  the  liquid ;  and  that  not  heated, 
but  allowed  to  stand  an  hour,  the  mixture  on  stirring 
became  semi-opaque,  and  contained  a  moderate  quan¬ 
tity  of  precipitate,  and  slightly  blued  red  litmus  paper 
dipped  into  the  liquid.  No  blue  tinge  was  imparted  to 
the  paper  in  either  case  Avhen  held  over  the  mixture. 


TECHNICAL  CHEMISTRY. 


On  the  Practicability  and  Probable  Efficacy  of  the  Proposed 
Plan  for  Deodorising  the  Sewage  of  London  by  means 
of  Per  chloride  of  Iron ,  by  H.  Letheby,  M.B.  (fee.1 

Dr.  Letheby  adds  another  protest  against  relying  on  the 
use  of  the  perchloride.  He  says  :  —  u  The  plan  which  is 
recommended  is  to  cast  into  the  sewers  during  the  hot 
weather  a  concentrated  solution  of  perchloride  of  iron. 
This  is  to  be  used  in  the  proportion  of  about  six  grains  to 
the  gallon  of  sewage  ;  and  the  precipitate  which  it  forms 
with  the  sewage  is  not  to  be  removed,  but  is  to  be  allowed 
to  flow  into  the  Thames  Avith  the  rest  of  the  liquor.  The 


1  From  a  Report  to  the  Commissioners  of  Sewers  of  the  City  of  London. 
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result  of  this  will  be,  not  &  prevention  of  the  putrefactive 
process,  but  merely  a  delaying  of  it.  At  the  utmost  its 
effects  will  last  for  only  about  nine  days,  and  then  the 
putrefactive  change  will  continue  in  its  usual  way.  This 
is  not  only  the  result  of  my  own  experience  of  the  process, 
but  it  is  also  admitted  to  be  the  experience  of  Drs.  Hof¬ 
mann  and  Frankland,  who  have  advised  the  board  on  the 
subject;  for  they  say  ‘that  the  suspended  matter,  even 
when  separated  from  the  deodorised  sewage,  rapidly 
passes,  in  warm  weather,  into  a  state  of  active  putrefaction.’ 
The  same  opinion  has  been  again  and  again  expressed  by 
Dr.  Hofmann  in  respect  of  the'  solid  matter  which  is  cast 
down  from  sewage  by  the  addition  of  lime.  He  has 
even  gone  so  far  as  to  say,  that  on  sanitary  grounds  no 
process  of  disinfection  is  perfect  that  does  not  destroy 
the  organic  matter  of  sewage,  as  is  the  case  with 
chloride  of  lime,  and  the  permanganates  of  potash  and 
soda. 

u  When  chloride  of  iron  is  added  to  sewage,  the  utmost 
effect  of  it  will  be  but  to  fix  a  small  portion — about  one- 
third — of  the  ammonia  contained  in  sewage,  and  to  pre¬ 
cipitate  the  sulphuretted  hydrogen  as  a  black  and  filthy- 
looking  compound.  This  precipitate  will  be  rapidly  cast 
down,  and  will  carry  with  it  the  suspended  matters  of 
sewage,  leaving  a  clear  liquor  in  which  the  organic  miasms 
are  untouched  ;  and  here  it  is  that  chemistry,  when  un¬ 
assisted  by  pathology,  physiology,  and  hygiene,  is  liable 
to  the  most  serious  errors,  and  may  give  rise  to  a  dangerous 
confidence  in  her  abstract  speculations.  Doubtless  the 
removal  of  a  filthy  odour  like  that  of  sulphuretted 
hydrogen  may  in  some  degree  be  an  advantage ;  but 
there  is  not  the  remotest  proof  that  these  are  the  only 
or  even  the  principal  agents  which  excite  disease,  and 
there  is  no  scientific  reason  whatever  for  believing  that 
their  removal  is  sufficient  to  interfere  with  the  origin  or 
spread  of  epidemic  disease. 

“  But  worse  yet : — Not  only  is  the  clear  liquor  still 
charge  with  ammonia  and  organic  miasms,  and  so  far  is 
not  disinfected,  but  the  bulky  precipitate,  which  contains 
all  the  suspended  organic  matter  will  soon  subside,  be¬ 
cause  of  its  high  specific  gravity,  and  will  settle  upon 
the  banks  of  the  river,  where  it  will  be  left  by  the  re¬ 
ceding  tide,  and  where  its  disgusting  appearance  will 
assuredly  excite  alarm ;  besides  which  the  putrefactive 
changes  through  which  it  will  pass,  will  render  it  no  less 
offensive  than  the  present  mud,  which  Dr.  Hofmann  has 
characterised  as  ‘  by  far  the  most  serious  evil  which 
results  from  the  discharge  of  the  London  sewage  into 
the  river.’ 

“  If  the  process  recommended  to  the  Board  had  for  its 
object  the  separation  of  suspended  matters  from  the 
sewage,  and  the  disposal  of  the  clear  defecated  liquor,  it 
might  perhaps  have  been  applied  with  some  prospect  of 
of  success ;  for  I  am  fully  convinced  that  no  process  of 
disinfection  will  be  successful  that  does  not  provide  for 
the  final  and  complete  removal  of  the  suspended  matters 
of  sewage.  The  mere  addition  of  a  precipitant,  without 
the  separation  of  the  feculent  matter  so  precipitated,  is 
abundantly  proved  by  experiment  and  observation  to  be 
a  wasteful  and  worthless  proceeding. 

“  Even  in  the  case  of  the  iron  solution,  which  is  pro¬ 
posed  to  the  Board,  it  has  in  every  instance  most  sig¬ 
nally  failed  as  a  practical  deodoriser.  More  than  two 
years  ago  I  made  a  large  number  of  experiments  on  the 
deodorising  power  of  perchloride  of  iron,  and  I  found 
that  it  was  the  least  effective,  and  at  that  time  the  most 
expensive  of  all  the  deodorisers  known.  I  calculated  that 
if  it  were  used  in  proper  proportion,  to  check  finally  and 
completely  the  putrefaction  of  sewage,  it  would  cost  nearly 


8,ooo;ooo/.  a  year  to  deodorise  the  sewage  of  Lend011 
►Since  that  time  the  price  of  the  solution  has  fallen  to  a 
twelfth  part  of  what  it  then  was  ;  but  its  cost  as  an  effec¬ 
ts  e  deodoriser  is  still  enormous.  It  is  not  ten  or  twenty 
or  forty  grains  of  the  solution  that  will  have  a  proper 
hygienic  effect  upon  the  river ;  but  it  must  be  used  in 
the  proportion  of  hundreds  of  grains  to  the  gallon  to  put 
a  final  check  upon  the  putrefactive  process.  This  I  have 
demonstrated  by  actual  experiment,  and  therefore  speak 
of  it  with  confidence. 

U I  refrain  from  entering  more  deeply  into  the  subject ; 
for  the  reference  to  me  merely  requires  that  I  should 
express  my  opinion  of  the  proposed  scheme.  It  is  there¬ 
fore  sufficient  for  me  to  say  that  as  far  as  my  knowledge 
and  experience  and  experiments  have  gone,  I  am  led  to 
the  conclusion  that  the  use  of  perchloride  of  iron,  as  a 
disinfectant  of  sewage  and  a  purifier  of  the  Thames,  will 
be  a  serious  failure,  unless  indeed  means  are  taken  for 
the  separation  of  the  solid  matter  from  the  sewage  and 
the  disposal  of  the  clear  liquid  alone.1 


New  Process  for  the  Manufacture  of  the  Sulphates  of 
Potash  and  Soda,  by  M.  Maeotjeeite.2 

When  sea  salt  is  calcined  with  a  sulphate  the  base  of 
which  will  form  a  volatile  chloride,  the  chloride  can  be 
secured  by  distillation  and  the  sulphate  of  soda  remains 
as  the  fixed  residue.  In  this  way  a  mixture  of  sulphate 
of  zinc  and  chloride  of  sodium  when  calcined  gives  rise 
to  the  formation  of  chloride  of  zinc  which  distils,  and 
sulphate  of  soda  which  is  left  behind.  Many  other  sul¬ 
phates  give  the  same  reaction.  Hitherto  these  results 
have  not  received  any  industrial  application,  for  the 
following  reason :  the  manufacture  of  sulphate  of  soda 
in  this  way  necessarily  implies  the  low  price  and  a  large 
quantity  of  the  sulphate  which  will  be  employed  for 
calcination,  and  salts  of  this  class  are  either  manufactured 
products  or  residues  of  too  high  a  price  to  allow  of  their 
being  used  for  this  purpose.  Sulphuric  acid,  however, 
exists  ready  formed  in  nature  in  inexhaustible  quantities, 
as  in  the  sulphates  of  lime  and  magnesia  in  sea  water, 
and  in  gypsum,  &c.  If  then  we  can  by  means  of  these 
different  sources  of  sulphuric  acid  quickly  and  cheaply 
prepare  a  sulphate,  and  also  form  a  volatile  chloride 
which  can  be  easily  reconverted  into  the  sulphate  and 
so  used  over  and  over  again  in  subsequent  operations, 
the  problem  is  resolved.  Now  we  shall  see  by  the 
reactions  which  follow  that  the  sulphate  and  chloride 
of  lead  exactly  answer  these  requirements. 

If  we  wish  to  obtain  the  sulphate  of  soda  or  potash, 
we  calcine  at  a  red  heat  a  mixture  of  equivalent  proportions 
of  sea  salt  or  chloride  of  potassium  and  sulphate  of  lead. 
The  mass  easily  fuses  and  becomes  limpid  and  transparent  . 
From  the  surface  there  rise  thick  vapours  of  chloride  of  lead, 
which  are  no  longer  produced  when  the  reaction  between 
the  chloride  of  sodium  and  sulphate  of  lead  is  ended, 
that  is  to  say,  when  the  sea  salt  is  changed  into  sulphate 
of  soda,  and  the  sulphate  of  lead  into  the  volatile  chloride 
of  lead.  At  this  stage  of  the  operation  the  fused  mass 
is  run  off  and  treated  with  water  to  dissolve  the  sulphate 
of  soda  which  is  purified  by  crystallisation.  An  insoluble 
residue  of  sulphate  of  lead  is  left,  the  amount  of  which 
depends  on  the  length  of  time  the  mixture  was  calcined. 
This  sulphate  of  lead  which  has  not  been  acted  on  is 


1  In  deference  to  the  reports  of  Drs.  Odling  and  Letheby  we  suppose, 
the  Metropolitan  Board  lias  advertised  for  a  daily  supply  during  the 
summer  months  of  upwards  of  fourteen  tons  of  chloride  of  lime.— Ed. 

2  Comptes-Rendus,  1. 1.  p.  760. 
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employed  in  a  subsequent  operation,  —  the  chloride  of 
lead  which  has  been  condensed  is  suspended  in  water 
charged  with  sulphate  of  lime,  or  in  sea  water  which 
contains  the  sulphates  of  lime,  magnesia,  potash,  and 
soda.  In  every  case  the  chloride  of  lead  is  changed  into 
sulphate,  soluble  chlorides  being  formed  which  can  be 
washed  out.  In  this  way,  after  every  calcination,  the 
sulphate  of  lead  can  be  regenerated  for  the  next  operation. 

The  reaction  is  expressed  by  the  following  formula} : 

NaCl  +  PbOS03  =  Na0S03  +  PbCl 
PbCl  +  M0S03  =  PbOS03  4-  MCI. 

MO  represents  the  base  of  any  soluble  sulphate,  for  to 
reconvert  the  chloride  of  lead  into  sulphate  we  may  use 
the  sulphates  of  iron  and  alumina  obtained  by  the  oxida¬ 
tion  of  aluminous  schists,  or  indeed  any  soluble  sulphate 
whatever. 

When  the  chloride  of  lead  is  digested  with  the  sul¬ 
phates  of  lime,  magnesia,  iron,  or  alumina,  all  the  lead 
is  recovered  as  sulphate,  except  a  small  quantity,  which 
is  eliminated  in  the  washing  ;  the  amount,  however,  is 
so  small,  that  the  water  is  only  coloured  slightly  brown 
on  the  addition  of  hydrosnlphuret  of  ammonia.  It  is, 
nevertheless,  very  important  to  operate  with  dilute  solu¬ 
tions,  for  if  sulphate  of  lead  be  placed  in  contact  with 
strong  solutions  of  the  chlorides  of  potassium,  sodium, 
magnesium,  or  calcium,  it  is  changed  into  chloride  of  lead, 
which  is  not  the  case  when  dilute  solutions  are  used. 

The  possibility  of  regenerating  the  sulphate  of  lead  was 
the  most  important  fact  to  establish,  for  the  economy  of 
the  process  is  based  on  the  success  of  that  operation.  In 
constructing  an  apparatus  for  carrying  on  the  process, 
two  things  must  be  particularly  borne  in  mind — 1.  The 
floor  of  the  furnace  in  which  the  calcination  is  made 
must  be  extensive,  and  but  slightly  hollowed,  so  that  a 
large  surface  of  small  depth  may  be  exposed,  in  order  to 
facilitate  the  volatilization  of  the  chloride  of  lead.  2. 
The  arch  of  the  furnace  must  be  elliptical,  so  that  a  cur¬ 
rent  of  air  or  steam  may  rapidly  carry  off  the  vapours  of 
the  chloride  from  the  surface. 

To  recapitulate,  the  operation  I  propose  for  the  pre¬ 
paration  of  the  sulphates  of  soda  and  potash  consists  in 
a  simple  calcination  of  sulphate  of  lead  with  the  chloride 
of  potassium  or  sodium,  and  in  the  reproduction  of  sul¬ 
phate  of  lead  by  the  contact  of  the  chloride  of  lead  first 
produced  with  sulphate  of  lime,  or  any  other  soluble 
sulphate. 

This  continuous  process  for  preparing  the  sulphates, 
without  free  sulphuric  acid,  the  author  observes,  appears 
to  offer  many  advantages  over  the  old  process. 


PHARMACY,  TOXICOLOGY,  &c. 

Solubility  of  Alkaloids  in  Chloroform  and  Olive  Oil. 


Morphia  . 

100  parts  of 
Chloroform  dissolve 

100  parts  of 
Oiive  Oil. 

•  °*57  • 

.  o-oo 

Narcotina  . 

•  3 1 ' 1 7  • 

.  1-25 

Cinchonia . 

‘  ♦  4*3 1  • 

.  1-00 

Quinia 

•  57*47  > 

.  4*20 

Strychnia  . 

.  .  20-09  * 

.  I  -OO 

Brucia 

.  .  56-70  . 

.  178 

Atropia 

.  51-19  . 

.  2-62 

Veratria  . 

.  58-49  . 

.  178 

The  above  determinations  have  been  made  by  Petten- 
kofler.  The  employment  of  these  solutions  lias  been 
suggested  for  the  external  application  of  the  above  reme¬ 
dies. — Journal  de  Pharmacie . 
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SOUTH  KENSINGTON  MUSEUM. 

On  the  Animal  Product  Collection  in  the  Museum ,  by 
Ed.  Lankester,  M.D.  F.R.S. 

Lecture  III.  (April  24.,  i860.)  On  Leather. 

In  pursuance  of  the  course  which  I  have  commenced,  I 
shall  to  night  draw  your  attention  to  the  skins  of  animals. 
In  my  last  lecture  I  drew  your  attention  to  wool  and  its 
various  applications  in  the  arts.  I  alluded  to  the  fact  that 
wool  was  only  one  of  those  epidermal  appendages,  as  they 
are  called,  of  animals.  I  now  pass  over  the  use  of  horse 
hair,  of  human  hair,  of  feathers,  spines,  hooves,  and  horns, 
all  of  which  are  epidermal  appendages,  because  I  shall  come 
to  them  again  by  and  by,  and  treat  of  them  in  a  separate  lec¬ 
ture.  We  will  now  talk  of  the  skin  or  substance  out  of  which 
those  epidermal  appendages  grow.  I  drew  your  attention  to 
the  epidermis  in  the  last  lecture,  and  stated  that  the  skin  was 
composed  of  these  two  parts,  the  epidermis  and  the  dennis. 
The  epidermis  is  a  membrane  composed  of  cells  on  the  ex¬ 
ternal  surface  of  the  dermis  or  true  skin.  This  epidermis  is 
continued  in  the  animal  into  the  mouth,  and  into  the  organs 
of  respiration,  but  when  we  get  into  the  interior  organs  we 
call  it,  instead  of  a  skin,  the  mucous  membrane,  and  we  find 
this  mucous  membrane  is  covered  with  scales.  This  mucous 
membrane  is  called  the  epithelium,  and  the  scales  are  called 
epithelial  scales.  I  only  want  to  show  you  that  the  skin  is 
continuous  with  the  mucous  membrane,  and  you  may  regard 
an  animal  as  a  sort  of  bag ;  when  the  internal  organs  are  to 
be  made  the  skin  is,  as  it  were,  tucked  in.  But  we  have  no¬ 
thing  to  do  to  night  with  the  internal  organs  or  membranes, 
which  are  however  used  in  the  arts.  I  have  only  to  call  your 
attention  to  the  skin  itself.  Now  there  is  one  point  with  re¬ 
gard  to  the  epidermis  which  I  want  to  allude  to  before  I 
leave  it.  The  epidermis  gives  the  colour  to  the  animal,  not 
only  to  the  lower  animals,  but  also  to  man.  Sprinkled 
among  the  cells  I  have  spoken  of,  you  will  find  a  quantity 
of  polygonal  cells  called  pigment  cells,  which  give  the  colour. 
When  those  pigment  cells  are  absent,  we  call  the  persons 
albinos,  of  which  we  are  descendants ;  and  when  those  cells 
are  abundant  we  call  the  persons  blacks,  and  in  proportion  to 
the  number  of  these  cells  is  the  colour  of  the  individual  or 
the  races  of  mankind.  These  cells  are  in  that  portion  of 
the  epidermis  which  forms  the  hair,  and  when  the  epidermis 
produces  black  cells,  those  black  cells  are  formed  in  the  hair 
as  well  as  upon  other  parts  of  the  skin,  and  thus  we  have 
black  hair  and  white  hair  arising  from  the  pigment  in  these 
cells.  So  with  the  lower  animals ;  the  black  animals  have  these 
pigment  cells,  whilst  the  white  animals  are  without  them. 
Again,  these  cells  are  so  constructed  as  to  reflect  a  variety  of 
colours,  and  so  we  have  red  animals,  and  the  various  kinds 
of  brown  produced  by  those  pigment  cells. 

Now,  passing  from  the  epidermis,  I  come  to  the  layer 
which  lies  below  it.  You  see  the  importance  of  understand¬ 
ing  thoroughly  the  structure  of  the  skin  to  those  who  have 
to  convert  it  into  leather,  and  it  is  to  the  want  of  attention 
to  the  structure  of  the  skin  that  a  good  deal  of  the  backward¬ 
ness  of  tanning  in  former  years  was  due.  Lately  there  has 
been  an  improvement  in  the  process.  I  now  call  your  atten¬ 
tion  to  this  under  layer,  which  is  the  dermis.  Now  this  is 
composed  of  a  basement  membrane,  in  which  there  are  blood 
vessels.  The  cells,  which  are  above,  are  produced  by  the 
agency  of  the  blood  vessels.  We  have  arteries  in  one  direc¬ 
tion,  and  veins  running  out  in  the  other,  so  that  this  thick 
part  of  the  skin  is  supplied  with  blood  vessels.  That  those 
blood  vessels  are  present,  we  can  see  in  the  leather  after  it  is 
tanned  by  the  fibrinous  condition  of  the  leather. 

Then  we  have  in  this  skin,  which  is  the  organ  of  touch,  a 
variety  of  nerves  running  from  the  spinal  cord.  These 
nerves  run  up  into  the  papillae  of  the  skin,  and  give  the 
power  of  receiving  the  impression  from  outward  objects. 
The  skin  is  then  the  organ  of  touch.  Now,  in  addition  to 
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this,  we  have  in  the  skin  a  number  of  glandular  apertures, 
a  series  of  little  glands  which  are  called  sebaceous  glands,  or 
sebaceous  follicles.  Those  little  glands  are  intended  to  se¬ 
crete  a  quantity  of  matter  which  is  constantly  accumulating 
upon  the  skin,  and  which  keeps  the  skin  elastic ;  and  it  is 
those  little  glands  which  frequently  get  blocked  up  and  form 
little  black  pimples  on  the  face ;  and  sometimes  in  these 
follicles  you  get  an  insect,  the  acarus  folliculorum ,  and  those 
are  most*often  found  in  the  side  of  the  nose.  But  it  is  to  the 
perspiratory  glands  to  which  I  call  your  attention  more  par¬ 
ticularly.  They  consist  of  a  little  tube  which  runs  through 
a  gland,  which  is  well  supplied  with  blood  vessels,  down  to 
the  thicker  part  of  the  skin.  Now  the  great  function  of 
these  glands  is  to  draw  nourishment  from  the  blood,  and 
they  open  by  little  pores  into  the  skin,  and  if  you  look  at 
any  portion  of  the  skin,  the  top  of  the  thumb,  for  instance, 
with  a  common  magnifying  glass,  you  will  see  that  there  are 
a  series  of  lines  and  little  pores,  which  pores  are  the  termina¬ 
tions  of  these  perspiratory  ducts.  Curious  calculations  have 
been  made  as  to  the  number  of  these  pores ;  thus  Wilson 
states  that  there  are  3528  in  a  single  inch  of  the  skin, 
so  that  in  an  ordinary  sized  body  there  are  not  less  than 
2,300,000  of  these  pores,  and  these  tubes  have  a  certain 
length,  and  it  is  calculated  that  there  are  not  less  than  twenty- 
eight  miles  of  this  tubing.  Now  the  great  function  of  these 
glands  is  to  keep  the  heat  down.  If  it  were  not  for  that,  we 
should  get  up  to  a  higher  temperature  than  198.  You  can 
easily  understand  how  these  glands  act  by  placing  a  cloth 
over  a  tea  kettle,  and  wetting  the  cloth  with  cold  water 
so  as  to  keep  the  kettle  at  a  given  heat.  In  the  same  way 
the  perspiration  assists  in  keeping  down  the  temperature  of 
the  body,  and  that  is  the  function  of  this  great  mass  of  per¬ 
spiratory  glands.  Thus  you  see  that  the  skin  is  a  very  com¬ 
plicated  organ.  Now  the  chemical  substance  of  which  it  is 
composed  is  principally  that  gelatine  of  which  I  have  spoken 
before.  This  gelatine  can  easily  be  procured  from  all  parts 
of  the  animals.  We  obtain  it  from  the  refuse  of  various 
manufacturing  processes,  the  clippings  of  hides,  the  refuse 
of  bones,  and  the  tips  of  horns.  Now  the  fact  of  its  being 
present  in  the  skin  constitutes  the  foundation  of  the  art 
which  I  am  about  to  bring  before  you  this  evening.  There 
coirld  be  no  tanning  if  it  was  not  for  the  presence  of  this 
gelatine.  Now  this  gelatine  has  the  properties  which  I 
mentioned  in  the  first  lecture,  of  being  insoluble  in  cold 
water  but  soluble  in  hot  water,  so  that  we  may  take  skins 
and  put  them  into  cold  water  for  any  time  and  they  will  not 
dissolve,  but  we  can  take  these  clippings  of  skins  and  dis¬ 
solve  them  by  heat,  and  when  we  evaporate  the  water  we 
leave  the  gelatine  behind.  Now  this  gelatine  is  used  for 
making  size  and  glue,  and  it  is  also  used  for  diet.  We 
take  sometimes  even  a  coarse  kind  of  leather,  and  boil  it 
down  and  make  it  into  gelatine,  and  then  into  jellies.  This 
gelatine  exists  also  in  the  sturgeon,  and  some  other  kinds  of 
fish,  under  the  form  of  isinglass.  Now  one  remarkable  pro¬ 
perty  of  gelatine  is,  that  when  it  comes  in  contact  with  a  sub¬ 
stance  which  we  know  by  the  name  of  tannic  acid  it  forms  an 
insoluble  precipitate.  And  here  is  a  very  remarkable  thing, 
to  be  thought  of  for  a  moment,  that  two  soluble  substances, 
meeting  together  shall  form  an  insoluble  substance.  If 
you  add  a  little  solution  of  tannic  acid  to  a  solution  of  this 
gelatine  you  will  have  a  substance  precipitated  which  we 
call  tanno-gelatine,  which  is  exactly  the  substance  formed  by 
immersing  a  piece  of  skin  in  tannic  acid.  It  is  due  then  to 
this  great  fact  of  the  presence  of  gelatine,  that  the  whole  of 
the  manufacture  of  leather  by  means  of  tannic  acid  de¬ 
pends.  But  before  I  speak  more  particularly  of  tannic  acid, 
I  would  just  say  this,  that  although  when  we  boil  skins  and 
other  parts  we  get  this  substance  which  we  call  gelatine, 
and  which  we  separate,  yet  there  is  no  proof  that  this 
substance  is  contained  in  the  skin  or  in  the  animal  sub¬ 
stance  before  it  is  boiled.  Therefore  it  is  wrong  to  say 
that  leather  is  merely  tannic  acid  and  gelatine,  because  we 
do  not  boil  the  skin  and  convert  it  into  gelatine  when  we 
make  leather.  I  wanted  to  say  that  to  correct  a  general  im¬ 


pression  which  might  be  conveyed  when  one  talks  of  these 
tissues  being  composed  of  gelatine.  Then  of  what  are  the 
tissues  composed  ?  Why  they  are  composed  of  a  gelatiginous 
substance  which,  if  you  put  it  into  water,  forms  gelatine.  I 
think  I  shall  show  you  that  we  do  not  know  everything  about 
leather  making  to  night,  and  it  is  not  to  be  taken  as  a  settled 
question  that  gelatine  is  the  substance  which  we  convert 
into  leather  in  the  way  that  the  tannic  acid  and  the  gelatine 
mixed  together  produce  an  insoluble  substance. 

Now  what  is  tannic  acid?  Tannic  acid  is  a  substance 
that  Sir  Humphry  Davy  discovered  to  be  present  in  all 
barks  and  vegetable  matters  which  have  been  employed  by 
the  tanner  in  converting  skins  into  leather.  He  called  it 
tannin ;  but  as  it  is  found  not  to  be  a  neutral  substance, 
but  capable  of  combining  with  metals  to  form  a  class  of  salts 
called  tannates,  we  call  it  tannic  acid. 

There  is  another  acid  which  is  constantly  formed  with  the 
tannic  acid,  and  this  is  gallic  acid.  Gallic  acid  is  called 
gallic  acid  from  the  galls  in  which  it  is  found  in  largest  quan¬ 
tities.  Why  I  mention  more  particularly  this  gallic  acid  is 
that  gallic  acid  will  not  tan,  will  not  form  an  insoluble 
precipitate  with  gelatine,  will  not  combine  with  the  hide 
at  all ;  but  under  certain  conditions  tannic  acid  will  rapidly 
change  into  gallic  acid.  By  free  exposure  of  tannic  acid  to 
the  air  the  change  takes  place,  and  by  taking  the  old  tannic 
material  after  it  has  been  used,  you  find  that  this  old  sub¬ 
stance  will  actually  start  the  change  of  tannic  acid  into  gallic 
acid,  and  thus  there  are  several  processes  and  several  circum¬ 
stances  under  which  the  tannic  acid,  which  is  so  useful  to 
the  leather  maker,  really  becomes  converted  into  gallic  acid, 
which  appears  to  be  of  little  or  no  use  at  all.  The  only  use 
suggested  in  the  process  of  tanning  is  that  it  may  soften  the 
skin.  Sometimes  the  skin  is  put  into  sulphuric  acid  to  soften 
it.  Now  it  has  been  suggested  that  the  gallic  acid  may  act 
as  the  sulphuric  acid  does,  by  opening  as  it  were  the  pores 
of  the  skin  and  allowing  the  tannic  acid  to  get  in.  But  that 
leather  which  is  formed  by  means  of  tanning  substances 
which  will  not  form  gallic  acid  is  not  liked  by  the  shoe¬ 
maker,  is  not  liked  by  those  who  buy  leather  directly  from 
the  tanner.  Those  who  are  familiar  with  leather  know  that 
there  is  on  the  outside  what  they  call  “  bloom/’  which  is 
peculiar  to  the  surface  of  the  leather,  just  as  the  bloom  upon 
the  peach,  the  plum,  and  upon  a  variety  of  flowers.  Now  it 
would  appear  that  unless  a  certain  quantity  of  tannic  acid  is 
converted  into  gallic  acid  you  get  no  bloom,  and  therefore 
the  buyer  is  obliged  to  use  a  certain  portion  of  gallic  acid  in 
order  to  supply  his  customers  with  this  matter  of  taste  in  the 
bloom. 

Now  having  said  this  much  of  the  tannic  acid  and  the 
gallic  acid,  I  will  speak  of  the  sources  of  tannic  acid.  I 
would  just  first  say  that  both  form  with  iron  black  salts, 
and  consequently  form  an  exceedingly  valuable  means  of 
producing  dyes.  Thus,  for  instance,  leather  itself  may  be 
made  to  turn  black  upon  the  application  of  iron.  Cloth  and 
other  materials  are  dyed  black,  and  if  I  had  time  I  might 
speak  largely  of  the  tannates  and  gallates  of  iron.  All  I 
will  say,  however,  is  that  we  use  these  nutgalls  for  the  pur¬ 
pose  of  producing  our  common  black  ink,  which  is  formed 
from  the  gallic  acid  contained  in  the  nutgalls  and  the  iron. 
So  you  see  how  these  two  acids  are  related  one  to  the  other, 
and  how  they  both  have  almost  the  same  relation  to  these 
salts  of  iron. 

Now  the  plants  which  yield  tannic  acid  are  very  nu¬ 
merous,  and  as  chemistry  has  made  inquiry  into  the  nature 
of  materials  employed  in  the  arts,  we  have  found  that  the 
substances  which  contribute  tannic  acid  have  become  more 
numerous.  The  tanner  of  old  used  oak  bark.  The  old 
English  oak  bark  was  the  source  of  the  tannic  acid  which 
has  been  employed  from  time  immemorial,  and  to  the  present 
day  it  is  the  oak-tree  which  yields  us  the  largest  quantity  of 
bark.  The  consumption  of  bark  in  this  country  is  50,000 
tons  per  year,  and  there  is  not  more  than  5000  imported 
1  from  other  countries.  It  is  always  a  difficult  thing  for  me  to 
i  recollect  figures,  and  I  am  not  quite  certain  those  I  have 
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given  are  perfectly  correct ;  however,  the  quantity  is  very  I 
large,  and  it  is  the  principal  substance  which  is  employed 
for  the  production  of  the  leather  in  this  country.  The  bark 
is  cut  in  the  spring  of  the  year.  Young  trees  twelve  years 
old  are  those  which  are  preferred  by  the  tanner.  It  is  said, 
in  fact,  the  older  "a  tree  becomes  after  twelve  years  the  less 
tannic  acid  the  bark  will  yield,  so  that  you  may  perceive 
about  twelve  years  old  is  the  best  time.  Then,  again,  it  is 
important  that  the  tree  should  be  barked  in  the  spring.  It 
is  stated  that  in  mild  springs  the  tannic  acid  is  found  in 
larger  proportion  than  in  wet  and  cold  springs.  I  should 
think  the  tannic  acid  will  be  exceedingly  small  this  spring, 
and  probably  very  few  tanners  who  know  these  facts  will 
think  of  speculating  in  oak  bark  at  all.  However,  it  is 
stated  that  the  yield  of  the  tannic  acid  is  very  much  larger 
if  the  bark  is  obtained  during  the  time  that  the  sap  is  as¬ 
cending.  Sometimes  the  tree  is  cut  down,  and  I  think  it  is 
the  most  humane  way,  for  of  all  the  eye  sights  which  are 
presented  to  our  minds  there  is  scarcely  anything  so  offen¬ 
sive  as  the  ghost  of  the  stripped  oak-tree  standing  bleached 
and  bare.  This  great  giant  of  the  forest,  thus  exposed  to  the 
rude  blast,  soon  dies,  for  of  course  they  do  not  grow  after 
the  barking.  I  said  just  now  that  we  consume  50,000  or 
80,000  tons  of  oak  bark  per  annum,  and  now,  after  referring 
to  some  memoranda,  I  find  it  is  between  200,000  and  300,000 
tons,  so  that  I  was  wrong  to  trust  to  my  memory,  and  not 
more  than  4000  or  5000  tons  are  imported.  There  are  other 
substances  which  are  also  used  in  tanning,  but  I  will  speak 
of  those  which  are  the  least  known.  I  have  here  two  sorts 
of  acorn  cups;  the  one  called  Velonia  is  the  produce 
of  the  oak  of  the  Levant.  These  acorn  cups  contain  a 
very  considerable  quantity  of  tannic  acid,  and  are  more 
effective  by  weight  than  the  oak  bark.  Sir  Humphry  Davy 
calculated  that  four  pounds  of  oak  bark  ought  to  make 
one  pound  of  leather.  Now  I  think  it  is  a  very  much  larger 
quantity  from  Velonia  than  from  oak  bark.  I  find  I  have 
got  a  note  to  the  effect  that  two  pounds  of  Velonia  will  pro¬ 
duce  one  pound  of  leather,  and  this  is  a  very  good  way  of 
expressing  the  tannic  qualities  of  a  substance. 

Now  there  is  another  substance  which  is  used  in  making 
finer  leathers,  and  this  is  the  produce  of  a  plant  sometimes 
found  in  this  country,  but  always  found  abundantly  in  the 
south  of  Europe,  and  is  known  by  the  name  of  Sumach,  of 
which  there  are  two  kinds,  one  the  Rhus  coriara  for  tanning, 
and  the  other  the  Rhus  cotinus  for  dyeing.  The  sumach 
generally  contains  from  16  to  20  per  cent,  of  tannin,  so  that 
sumach  is  a  better  tanning  substance  than  oak  bark.  It  is, 
however,  more  expensive,  and  there  are  certain  drawbacks 
to  its  use,  as  well  as  to  the  use  of  very  numerous  tanning 
materials  'which  have  to  be  brought  from  a  distance.  Now 
there  are  some  seeds,  of  a  leguminous  plant  like  peas  and 
beans,  known  in  the  market  by  the  name  Divi  Divi. 
Those  are  not  so  much  employed  as  they  contain  large  quan¬ 
tise  of  gallic  acid.  Then  there  are  some  things  like 
elongated  plums,  called  by  a  very  long  word  myrobolans. 
They  contain  a  good  deal  of  gallic  acid  as  well  as  tannic 
acid,  and  can  be  employed  by  the  dyer  as  well  as  the  tanner, 
but  still  have  the  drawback  of  colour  in  leather.  Then  I 
have  the  substance  called  catechu,  orcutch,  or  terra  japonica, 
because  it  was  supposed  to  be  earth.  It  was  used  as  a 
valuable  medicine  as  long  as  200  years  ago,  but  subse¬ 
quently  it  has  been  found  to  contain  50  per  cent,  of  tannin. 
The  natives  cut  down  the  trees  which  yield  it,  and  ladies  are 
principally  employed  in  this  occupation.  They  cut  the  trees 
up  into  logs  and  boil  them  in  water,  evaporate  and  expose 
the  decoction  to  the  action  of  the  sun  to  finish  the  evapora¬ 
tion,  and  so  obtain  an  extract  which  contains  50  per  cent,  of 
tannic  acid.  Large  quantities  are  brought  to  this  country 
from  various  parts  of  the  world  besides  the  East  Indies. 
Mungo  Park  introduced  dragon’s  blood,  which  is  an  exuda¬ 
tion  from  the  pterocarpus  draco  and  other  species,  and  which 
contains  70  per  cent,  of  tannic  acid.  It  is  also  called  kino, 
and  kino  comes  into  the  market  to  compete  with  oak.  These 
are  found  to  be  very  admirable  substitutes  for  the  oak  bark 
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and  the  other  substances.  Besides  these  there  are  a  great 
number  of  other  substances.  Here  is  a  tanning  bark  brought 
from  the  Cape  colonies  known  as  the  hemlock  spruce.  It 
belongs  to  the  pine  tribe  of  trees,  and  is  an  excellent  substi¬ 
tute  for  our  oak  bark,  but  I  fancy  it  colours  the  leather. 
The  pinus  larix  grows  abundantly  in  Scotland,  and  is  used 
extensively  in  tanning,  but  the  leather  is  a  second  rate  leather. 
I  may  here  remark  it  is  always  worth  the  while  of  a  manu¬ 
facturer  to  make  a  second  rate  article  provided  he  does  not 
ask  a  first  rate  price.  Now  willow  bark,  ash  bark,  and  so 
on,  have  been  employed  for  converting  hides  into  leather. 
Then  there  is  a  bark  from  Australia,  the  mimosa  or  wattle 
bark,  which  is  useful.  These  are  very  important  facts  for 
people  to  know  in  this  country.  We,  you  know,  are  none  of 
us  going  to  live  the  whole  of  our  lives  in  England.  We  all 
contemplate  one  day  emigrating  if  the  Reform  Bill  or  the 
Food  Bill,  is  not  passed,  or  something  else,  and  therefore 
we  are  always  travelling,  or  going  to  travel,  and  it  is  of 
the  very  greatest  consequence  that  we  should  take  with 
us  a  knowledge  of  the  arts  and  sciences  and  the  great  prin¬ 
ciples  of  our  manufactures  to  our  colonies.  If  we  had  done  so 
at  first  we  should  have  earlier  found  gold  in  Australia.  We 
should  have  obtained  wool  earlier  from  Australia,  and  we 
should  have  found  more  tannin  if  the  colonists  had  been 
better  educated  in  the  arts,  sciences,  and  manufactui’es. 
Therefore  I  say  let  us  educate  our  boys  now  so  that  when 
they  go  out  and  see  a  thing  likely  to  be  useful  they  will  not 
pass  by  it  as  if  they  possessed  no  more  sense  or  intelligence 
than  the  wild  animals  of  the  region,  and  thus  by  the  diffu¬ 
sion  of  a  knowledge  of  these  facts  even  in  our  colonies  we 
shall  contribute  as  much  to  the  wealth  of  the  mother  country 
as  possible.  Many  plants  also  contain  tannin  that  we  should 
not  think  of  using  for  the  purpose  of  tanning  leather,  thus 
we  have  the  tea  plant.  A  quarter  of  all  the  tea  we  use  is 
tannic  acid,  that  is  to  say,  every  pound  of  tea  contains  a 
quarter  of  a  pound  of  tannic  acid.  There  is  no  fear  of  its 
turning  the  mucous  membrane  into  leather,  for  during  life 
the  stomach  does  not  submit  to  the  process  of  tanning, 
although  tea  is  sometimes  a  great  offender  of  the  stomach 
by  reason  of  its  tannic  acid.  I  may  mention  that  there  are 
persons  in  India  who  chew  catechu  and  also  the  betel  nut, 
which  is  a  product  of  the  lime-tree,  and  which  also  contains 
tannin.  This  is  cut  up  and  mixed  with  a  little  lime  and 
long  pepper,  and  is  used  throughout  India,  and  not  only  by 
Indians  but  by  Europeans  who  have  acquired  the  habit  and 
who  slyly  practise  the  barbarous  habit  of  chewing  it  when 
they  get  back  to  England.  Then  there  are  a  hundred  of 
medicines  in  the  Materia  Medica  of  the  Pharmacopoeia,  all 
of  which  depend  upon  their  tannic  acid  for  their  medicinal 
properties.  The  old  physicians  had  their  long  lists  of  sub¬ 
stances  which,  when  they  come  to  be  examined,  are  found 
to  depend  for  their  medical  properties  upon  their  tannic  acid. 
Now  I  want  to  show  you  what  is  submitted  to  the  process  of 
tanning.  There  is  no  skin  that  is  not  composed  in  the  way 
I  have  mentioned,  having  more  or  less  the  characteristics  of 
the  human  skin.  The  human  skin  may  be  tanned,  but  it 
resists  tanning  to  the  last,  and  requires  much  longer  treat¬ 
ment  than  the  other  skins.  I  do  not  know  whether  that 
accounts  for  the  fact  that  men  will  bear  a  great  deal  more 
punishment  in  knocking  about  than  other  animals,  and  per¬ 
haps  that  fact  may  account  for  the  sympathy  of  the  last  few 
days  with  men  who  met  together  to  what  is  called  tan  each 
other.  The  hides  of  whales,  hippopotamuses,  and  other 
creatures,  have  been  submitted  to  the  process  of  tanning, 
but  these  do  not  come  into  the  regular  business  of  the 
tanner.  The  most  important  are  horses  hides  from  Ame¬ 
rica.  You  know  that  throughout  the  pampas  of  America 
there  are  men  constantly  employed  in  horse  hunting,  who 
supply  us  with  tallow,  skins,  and  bones,  no  part  being  lost. 
Those  skins  come  to  us  preserved  in  salt.  Not  only  horses 
hides  but  all  other  kind  of  hides,  ox  hides,  and  sheep  skins, 
and  so  on,  can  be  imported  in  this  way.  Then  we  have 
cow  hides,  which  are  principally  employed  for  the  soles  of 
shoes.  Calf  skin  is  used  for  making  softer  leather,  which  is 
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used  for  the  upper  parts  of  shoes.  Sheep  skins  are  used  for 
making  what  are  called  chamois  and  morocco  leathers.  Lamb 
skins  are  used  principally  for  making  gloves.  Then  we  have 
deer  skin  used  for  the  finer  kinds  of  what  we  call  morocco, 
which  is  used  for  book-binding  and  ornamental  purposes. 
Then  the  goat  skin  is  used  in  various  parts  of  the  world  for 
making  bottles.  We  shall  see  by  and  by  that  those  who 
deal  in  leather  may  truly  say  there  is  nothing  like  leather, 
for  after  all  you  may  use  it  for  more  purposes  in  the  arts 
than  you  can  use  any  other  substance.  Seal  skins  are  im¬ 
ported  into  this  country  in  prodigious  quantities ;  600,000 
seal  skins  have  been  imported  in  a  single  year  for  the  pur¬ 
pose  of  making  black  enamelled  leather,  used  for  making 
boots  and  shoes  of  a  higher  kind  or  quality.  It  is  also  used 
for  bags,  dressing  cases,  and  a  variety  of  ornamental  things. 
This  enamelled  leather  is  made  by  the  addition  of  varnish 
on  the  blackened  surface.  Then  we  have  such  skins  as  the 
hog  skin  which  will  not  tan  very  well,  because  of  the  large 
quantity  of  fat  which  it  contains,  which  constantly  resists  the 
action  of  tannic  acid,  but  it  is  employed  extensively  for 
making  saddles.  Then  we  have  the  buck  or  the  doe  skin  for 
making  gloves  and  gaiters,  and  the  French  catch  rats  very 
extensively,  and  make  use  of  them  for  the  purpose  of  con¬ 
verting  their  skins  into  leather,  and  I  have  here  a  quantity  of 
gloves  made  from  the  rat  skins.  If  you  are  anxious  to  avoid 
the  fact  of  appearing  in  a  ball  room  with  rat  skin  gloves  you 
may  know  them  by  this,  that  sometimes  in  preparing  the 
gloves  they  leave  a  hair  or  two  upon  the  surface  of  the  skin, 
and  by  putting  the  glove  under  the  microscope  you  can 
sometimes  detect  these  hairs.  So,  ladies,  if  you  wish  to  avoid 
the  disgrace  of  appearing  in  a  ball  room  in  rat  skin  gloves, 
get  a  microscope  and  examine  every  hair  you  find  upon  them. 
Thus  you  see  it  is  not  one  kind  of  skin  alone  that  can  be 
employed,  but  every  kind  and  form ;  for  there  is  no  one  that 
does  not  submit  to  the  action  of  this  tannic  acid. 

Now  I  would  just  say  with  regard  to  the  preparation  of 
the  skins,  that  the  processes  are  more  of  a  mechanical  kind 
than  involving  any  chemical  or  physical  principles  that  need 
elucidation.  It  certainly  looks  at  first  sight  a  remarkable 
operation  by  which  these  pieces  of  skin  should  be  converted 
into  leather.  Now  the  skins  are  called  by  various  names. 
The  tanner  does  not  speak  of  all  things  as  skins,  he  applies 
that  name  technically.  Small  skins,  such  as  those  of  dogs, 
rats,  cats  and  mice,  he  calls  skins,  but  when  the  leather 
comes  from  the  ox  it  is  a  hide,  from  calf  it  is  a  skip,  and 
thus  he  divides  them,  and  it  is  a  practical  difference,  for 
he  treats  them  all  differently.  The  first  step  is  to  soften  the 
skin,  which  is  done  by  soaking  it  in  water ;  and  generally 
this  softening  process  is  followed  up  by  a  process  of  liming, 
which  assists  in  carrying  off  the  hair  and  the  epidermis. 
I  say  liming,  because  it  is  generally  the  process  in  use  in 
this  country,  but  we  may  use  sulphuric  acid  or  acetic  acid. 
When  we  get  rid  of  the  epidermis,  directly  under  the  skin 
is  the  subcutaneous  adipose  tissue,  which  is  very  much  against 
the  action  of  the  tannic  acid,  and  therefore  it  is  necessary 
to  scrape  away  this  fatty  matter.  After  having  then  sub¬ 
jected  the  skins  to  these  various  processes  for  the  purpose  of 
removing  the  epidermis,  first  on  the  outside  and  then  the 
fat  on  the  inside,  the  application  of  the  tannic  acid  comes 
in.  Now  these  skins  are  all  put  in  contact  with  these 
barks  or  substances  containing  tannic  acid,  and  there  are 
two  ways  of  applying  them — wet  and  dry.  If  dry,  you 
take  a  quantity  of  spent  bark,  and  then  you  put  some  fresh 
bark,  and  then  you  put  a  hide  and  then  some  fresh  bark, 
and  then  a  hide,  and  so  on  until  at  last  a  quantity  of 
water  is  put  in,  and  the  water  finishes  up  the  process  of 
tanning. 

Then  there  is  a  way  of  putting  the  hide  directly  into  the 
tan  pit.  You  get  a  quantity  of  water  and  tannic  acid,  and 
you  put  them  directly  into  that,  sometimes  for  eighteen 
months  or  two  years,  and  the  longer  the  process  goes  on 
the  better  for  those  who  buy  the  leather.  This  is  a  long 
process,  and  it  is  only  the  capitalist  who  can  afford  to 
wait  two  years  for  return ;  hence  it  becomes  of  importance 
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to  open  up  this  trade,  and  so  various  processes  have  been 
introduced  since  1823  for  facilitating  this  long  process  of 
converting  hides  into  leather.  I  fear  I  should  not  interest 
you  much  in  going  over  the  large  number  of  processes 
which  have  been  invented.  I  will  only  say  that  many 
patents  have  been  taken  out  to  hasten  the  permeation  of 
the  tannic  acid  through  the  pores  of  the  leather:  they 
applied  hydrostatic  pressure  to  facilitate  the  passage  of  the 
tannic  acid  through  the  leather,  but  then  it  turned  out  that 
those  leathers  did  not  wear  so  well,  so  that  the  old  tanner  has 
got  the  better  of  the  young  tanner  with  his  new  process. 
But  the  new  processes  are  still  going  on  contending  with  the 
old  processes,  and  you  may  find  in  Leadenhall  Market  that 
leathers  are  tanned  in  all  sorts  of  ways.  One  of  the  last 
processes  I  will  just  mention,  which  is  one  that  is  employed 
by  Syne  of  Warrington.  Large  wooden  cylinders  are 
erected,  and  into  these  wooden  cylinders  the  hides  are  in¬ 
troduced,  and  then  a  quantity  of  water  and  tannic  acid 
is  introduced  hot,  and  then  those  cylinders  are  turned 
round  rapidly  so  that  the  hides  are  '.beaten  about  in  the 
midst  of  a  quantity  of  warm  infusion  of  tannic  acid. 
Now  here  you  have  three  things  necessary.  In  the  first 
place  there  is  no  doubt  that  warmth,  when  it  does  not  reduce 
the  quality  of  the  leather,  is  a  thing  which  facilitates  the  in¬ 
troduction  of  the  tannic  acid  into  the  gelatine.  It  is  possible 
that  the  warmth  may  convert  a  particular  substance  into 
gelatine,  and  that  the  tanno-gelatine  may  not  be  so  endurable 
as  the  leather  made  cold:  but  there  is  no  doubt  of  the  ques¬ 
tion  of  facilitating  the  process.  Then,  again,  there  is  the 
constant  agitation,  which  no  doubt  must  affect  a  great  quan¬ 
tity  of  union  which  the  ginet  lying  in  the  tan  pit  will  not 
effect,  and  which  is  certainly  a  clear  gain.  Then  I  told  you 
just  now  of  the  tannic  acid  being  converted  into  gallic  acid 
by  exposure  to  the  atmospheric  air.  Here  you  get  rid  of 
that  objection.  But  I  do  not  know  whether  that  is  a  good 
speculation,  or  whether  the  leather  is  as  good  as  that 
obtained  by  the  old  process.  Some  of  the  other  processes  of 
passing  the  hides  through  the  hydrostatic  pressure  have 
answered  very  well. 

Now  some  of  the  leathers  are  curried,  which  is  a 
process  of  a  cleaning,  rasping,  and  grinding  away  with 
pumice  stone,  and  various  other  processes,  and  especially 
what  is  called  dubbing,  that  is  rubbing  in  oil,  which 
makes  it  more  elastic  for  the  upper  parts  of  our  boots  and 
shoes.  We  never,  however,  curry  those  parts  which  are 
used  for  soles  of  boots  or  shoes.  A  pair  of  boots  which 
are  made  without  the  aid  of  the  currier  have  great  strength, 
but  you  see  their  inconvenience.  Then  there  are  the  various 
processes  afterwards  carried  on,  such  as  the  dyeing,  enamel¬ 
ing,  and  so  on,  and  I  can  only  say  that  those  processes  are 
not  very  complicated.  Now  I  have  here  a  series  of  illus¬ 
trations  of  Mr.  Preller’s  process  of  making  leather,  earned 
on  very  successfully  in  Bermondsey,  which  is  independent 
of  the  use  of  tannic  acid.  There  are  two  substances  which 
will  effect  this  change  in  leather.  One  is  alum.  Alum  is 
formed  of  sulphuric  acid,  potash,  and  alumina.  We  first 
immerse  the  skin  in  salt.  Now  by  the  introduction  of  the 
skin  into  the  alum,  with  the  salt  we  produce  an  insoluble 
substance,  and  the  consequence  is  that  you  get  the  leather 
softer  and  more  durable  than  the  tanned  leather. 

Then  just  in  the  same  way  we  also  can  make  our  oil  leathers, 
which  we  know  principally  by  the  name  of  chamois  leather. 
It  is  not  the  chamois  skin,  for  we  find  sheep  and  deer  and 
other  skins  used  for  this  purpose.  This  leather  is  prepared 
much  in  the  same  way  to  begin  with  as  for  tanning,  by  taking 
off  the  hair  and  fat,  and  then  we  oil  instead  of  tan.  The 
oil  seems  to  assume  the  solid  condition  in  the  skin,  and  resists 
the  action  of  the  ordinary  agents.  Now  Mr.  Preller,  by  his 
process,  prepares  his  skin  first  by  the  introduction  of  starch, 
gluten,  albumen,  and  things  of  that  kind  and  afterwards 
polishes  them  by  the  oil  process.  Then  the  skin  is  fulled 
by  means  of  machines  such  as  are  used  for  fulling  cloth. 
Sometimes  they  are  put  into  large  tubs  and  rubbed  by  hand. 
Sometimes  in  Bermondsey  they  are  put  into  large  tubs  and 
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men  jump  in  naked  and  knock  them  about  with  their  feet.  | 
Sometimes  they  are  prepared  with  the  hair  on  ;  two  are 
sewed  together  in  this  way  so  that  the  hair  of  each  is  in  con¬ 
tact  with  the  other,  and  we  call  these  leather  although  they 
have  never  been  tanned.  I  have  a  note  here  with  regard 
to  Russian  leather  and  its  delicious  smell.  The  leather  is 
at  first  tanned  in  the  usual  way,  and  then  prepared  with 
willow  bark,  and  then  put  into  a  solution  of  red  sandal  wood, 
and  then,  while  the  process  of  currying  is  going  on,  the  oil 
from  the  birch  is  said  to  be  introduced,  but  I  believe  this  oil 
of  birch  is  first  scented  by  the  sandal  wood. 

I  have  scarcely  any  time  left  to  say  anything  about 
the  application  of  leather.  You  recollect  those  bottles 
of  which  I  have  spoken.  These  ought  to  be  strong,  elas¬ 
tic,  and  of  great  durability.  Here  I  have  a  remarkable 
application  of  leather,  for  which  everything  else  has  been 
tried  and  failed,  and  that  is  the  making  of  mill  bands.  And 
then  you  must  walk  into  the  harness  maker’s  shop  and  see 
the  rings  and  saddles  and  collars,  and  so  on,  of  leather. 
Then  you  can  go  into  the  cabinet  maker’s  shop,  and  find 
him  covering  your  chairs  and  sofas  with  leather ;  you  go  to 
the  railway  carriage,  and  find  the  seats  covered  with  leather. 
Then  you  see  this  beautiful  ornamental  work ;  this  is  made 
of  leather,  stamped  and  pressed  into  a  variety  of  forms  to 
imitate  any  kind  of  carving,  and  some  beautiful  specimens 
of  this  kind  have  been  obtained  from  Mr.  Leake  of  Golden 
Square.  Then  we  split  the  skins  up  into  vellum  and  parch¬ 
ment.  On  parchment  we  inscribe  our  deeds,  and  on  vellum 
all  our  great  state  documents,  and  here  are  actually  writings 
dated  1237,  1325,  1428,  and  1521,  showing  that  these  skins 
of  animals  contain  the  most  precious  records  of  the  history 
of  our  race. 

I  had  intended  to  have  said  something  with  regard  to  the 
imitation  of  leather.  Here  wre  have  a  substance  formed  out 
of  a  piece  of  paper — this  was  originally  a  sheet  of  blotting 
paper,  and  it  has  been  dipped  into  oil  of  vitriol  and  water. 
It  is  not  regular  parchment,  but  it  is  a  substance  which  serves 
all  the  purposes  of  parchment. 

I  ought  also  to  have  said  something  Jwith  regard  to  an¬ 
other  beautiful  application  of  leather.  We  can  hardly  pro¬ 
duce  anything  which  will  surpass  in  beauty  of  delineation 
and  form  this  group  of  birds,  and  so  with  this  other  group 
upon  the  table ;  and  thus  you  may  say  with  those  of  old 
who  made  leather,  considering  the  vast  number  of  purposes 
to  which  it  is  applied  that  there  is  really  nothing  like 
leather. 


SOCIETY  OF  ARTS,  Wednesday,  2  May  i860. 

Sir  Cusack  P.  Roney  in  the  Chair. 

Upon  this  occasion,  the  paper  read  was  one  On  the  Employ¬ 
ment  of  Peat  in  the  Useful  Arts,  by  Mr.  AY.  E.  Newton,  who 
commenced  his  observations  by  a  dissertation  upon  the  im¬ 
portance  of  minerals  and  mineral  productions  to  a  country, 
as  being  intimately  connected  with  its  wealth,  industry,  and 
general  prosperity.  Some  statistics  relating  to  coal  followed, 
and  at  length  the  special  subject  of  the  paper,  peat,  was  in¬ 
troduced  in  the  manner  here  quoted  : — “  A  true  peat  bog,  or 
flow  moss  as  it  is  called  in  Scotland,  is  a  tract  of  ground 
generally  almost  level,  often  many  miles  in  circumference, 
consisting  of  a  light,  soft,  fibrous  substance  of  several  feet 
deep,  so  inflammable  as  to  be  used  as  a  common  fuel.  It  is 
easily  cut  with  a  spade,  and  when  so  cut  and  exposed  to  the 
air  it  changes  in  a  few  minutes  from  a  dusky  yellow  to  a 
blackish  colour.  The  surface  of  a  peat  bog  is  brown  or  dark 
in  appearance,  and  even  in  the  midst  of  summer  is  wet  and 
spongy,  and  is  commonly  covered  with  heath,  coarse  grass, 
and  moss,  in  detached  patches,  the  intermediate  and  wetter 
places  bearing  no  vegetable  productions.  Most  deep  pit  bogs 
contain  different  qualities  of  peat ;  the  upper  part  of  the 
bog,  or  that  near  the  surface,  is  light  coloured,  soft,  and 
spongy,  and  contains  the  vegetable  remains  but  little  al¬ 
tered  ;  deeper,  the  peat  is  brown,  denser,  and  more  decom- 
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posed  ;  the  lowest  stratum  is  still  more  dense,  and  when  re¬ 
moved  from  the  bog  and  dried  the  mass  of  turf  assumes  the 
black  colour  and  nearly  the  density  of  coal,  to  which  it  ap¬ 
proximates  Very  much  in  chemical  composition.  Now  if 
the  peat  when  taken  from  the  bog  be  carefully  examined, 
even  the  densest  portions,  or  those  taken  from  the  lowermost 
parts  of  the  bog,  will  be  found  to  contain  a  large  quantity  of 
vegetable  fibres  or  roots  distributed  through  the  mass. 

“  The  black  or  brown  slimy  portion  of  the  peat  consists 
of  the  decomposed  vegetable  fibres,  while  the  rooty  or 
fibrous  portions  of  the  mass  consist  of  undecomposed  ve¬ 
getable  fibres.  The  specific  gravity  of  the  light  surface  peat 
is  400,  water  being  1000,  and  from  this  it  increases  in  com¬ 
pactness  to  nearly  the  density  of  coal.  For  all  flaming  fires 
peat  is  applicable,  and  in  its  application  to  steam  boilers  it 
is  peculiarly  useful,  as  there  is  no  liability  of  that  burning 
away  of  the  metal  which  may  arise  from  local  intensity  of 
the  heat  of  coke  or  coal. 

“  Mr.  Burstall  of  Bristol  has  published  the  results  of  his 
Use  of  peat  with  a  high-pressure  engine.  The  steam  was  of 
36  lbs.  pressure,  and  there  was  consumed  74  lbs.  of  peat  per 
hour.  The  quantity  of  water  evaporated  from  the  boiler  per 
hour  was  on  an  average  360  lbs.  which  is  nearly  five  times 
the  weight  of  the  peat  used  as  fuel.  The  following  results 
as  to  the  comparative  effective  power  of  peat  and  coal  have 
been  furnished  by  Mr.  Charles  AYye  AVilliams,  and  are  de¬ 
rived  from  the  working  of  the  Lansdowne,  one  of  the 
steamers  of  the  Inland  Navigation  Company  which  ply  upon 
the  Shannon  with  goods  and  passengers.  Before  the  use  of 
peat,  a  week’s  work,  consisting  of  49  hours,  consumed  24  tons 
of  coal,  costing,  at  15s.  per  ton,  18/.,  or  7 s.  set.  per  working 
hour.  To  do  the  same  work  there  were  consumed  per  week 
315  boxes  of  peat,  which  at  jd.  per  box  cost  9 1.  1  zs.  7 d.  or 
3 s.  nd.  per  hour,  a  little  more  than  half  the  cost  of  coal. 
Mr.  AYilliams,  using  well  dried  peat,  found  that  with  a  large 
waggon  boiler  there  were  3*87  lbs.  of  water  evaporated  per 
pound  of  peat,  and  that  it  cost  3 s.  7 d.  to  evaporate  100  cubic 
feet  of  water.  Now  this  is  5 \d.  per  horse  power  per  work¬ 
ing  day.  AVhen  peat  was  burned  in  the  furnace  without  Mr. 
Williams’s  peculiar  mode  of  effecting  perfect  combustion,  the 
cost  per  horse  power  was  6 \d.  From  the  experiments  that 
were  made  at  that  time,  it  appeared  that  in  Ireland  the  horse 
power  of  steam  cost  per  day  in  fuel : — 

“  Using  coals,  whether  British  or  Irish  .  .  7 %d. 

Peat,  properly  dried  .  .  4  6 \d. 

„  on  Mr.  Williams’s  system  .  .  . 

AYe  here  omit  some  lengthy  and  rather  desultory  passages 
on  the  desiccation  of  peat,  from  which  we  can  only  discover 
that  the  substance  in  question  contains  about  30  to  35  per 
cent,  of  moisture  when  denominated  “  dry,”  and  as  much  as 
75  per  cent,  when  fresh  cut,  so  that  Mr.  Newton  naively  re¬ 
marked,  “  to  make  one  ton  of  dry  peat,  four  tons  weight  of 
turf  must  be  dug  from  the  bog !”  The  draining  process  of 
Mr.  Rogers  of  Robertstown,  Kildare,  was  next  noticed  by 
the  Lecturer,  but  a  quotation  from  another  part  of  his  paper 
will  probably  be  more  interesting  to  our  readers : — 

“  It  appears  that  in  the  department  of  the  Landes,  France, 
there  are  iron-works  at  Ichoux  which  consume  turf  only  ; 
the  cost  there  is  about  8s.  per  ton.  Forty-five  cwt.  of  turf 
and  23  cwt.  of  pig-iron  give  one  ton  puddled  iron.  Twenty  - 
six  cubic  feet  of  turf  and  25  cwt.  pig  yield  20  cwt.  of  bar- 
iron  of  superior  quality. 

“  M.  Muller  of  Wadenhammer,  a  manufacturer  of  leading- 
notoriety,  has  proved,  by  actual  working  test,  that  an  equal 
quantity  of  turf  charcoal,  used  in  place  of  wood  charcoal, 
produces  a  greater  quantity  of  produce  from  the  ore  than  the 
best  wood  charcoal. 

“  At  AYachter  Newnhammer  it  was  found  that  when  equal 
parts  of  turf  charcoal  and  wood  charcoal  were  used  in  place 
of  wood  charcoal  solely,  the  quantity  of  iron  was  raised  from 
386  lbs.  to  464 lbs.,  the  quality  being  excellent. 

“  There  are  at  Ransko,  in  Bohemia,  iron  works  for  smelt¬ 
ing,  cupolas  for  re-melting  pig,  and  reverberating  furnaces, 
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Sc c.  for  making  bar  and  plate  iron.  The  ore  is  but  middling 
in  quality.  The  fuel  is  turf  and  charcoal  only,  the  turf  being 
of  light  texture,  and  not  in  any  way  prepared  or  pressed. 
The  fuel  consumed  to  make  one  ton  of  iron  is  about  34.  cwt. 
of  turf  and  30  cwt.  of  charcoal ;  the  cost  of  the  first  is  less 
than  9 s.  the  latter  about  il.  4s. ;  smelting,  therefore,  costs 
about  1 135.  and  the  total  cost  of  pig-iron  is  about  3 1.  15 s. 
per  ton.  The  quality  of  the  iron  is  the  highest. 

“  In  Bavaria  there  are  iron  works  similarly  worked.  One  j 
at  Konigsbrunn  carries  on  the  whole  operations  of  fusion, 
puddling,  reheating,  and  rolling,  solely  by  peat  fuel.  The  ; 
commissioners  state  that  the  turf  is  not  pressed  but  carefully  ; 
dried  by  means  of  heat  from  separate  fires  or  from  the  fur¬ 
naces.  Bertheir  states  the  analysis  of  this  turf  to  be  : — 

Volatile  matter  70^6 

Carbon . 24'4 

Ashes . _  5'° 

IOO’O 

30^  cwt.  of  this  turf  to  22^-  cwt.  of  pig  produces  one  ton 
puddled  iron. 

“30  cwt.  of  dense  turf  to  24^  cwt.  of  puddled  iron  pro¬ 
duces  one  ton  small  bars  of  fine  quality. 

“  The  apparent  average  is  that  32  cwt.  of  properly  dried 
turf  to  20^  cwt.  pig  gives  one  ton  of  castings  ;  30  cwt.  turf 
to  21  cwt.  flat  iron  gives  one  ton  of  plates.  > 

“  By  compressing  peat  its  value  as  a  fuel  for  metallurgic 
operations  is  much  increased,  and  when  compressed  peat  is 
carbonised  it  gives  a  fine  coherent  coke  which  contains  very 
little  ash.  When  the  coking  is  properly  carried  on,  the  peat 
yields  about  30  per  cent,  of  its  weight  of  coke,  and  the  den¬ 
sity  of  this  coke  is  greater  than  that  of  wood  charcoal,  being 
found  to  range  from  9x3  to  1040.  The  iron  furnaces  of 
Voitumra  give  a  still  higher  per  centage  of  coke  when  the 
peat  is  coked  in  small  vessels. 

“  The  precise  figures  are 


“  Charcoal  * 
Tar 

Watery  liquor 
Gaseous  matter 


.  40-25 
.  24-50 
.  14-00 

.  21-25 

XOO'OO 


“  The  caloric  effect  of  peat  charcoal  uncompressed  is  about 
the  same  as  coal  coke,  while  that  of  compressed  peat  char¬ 
coal  is,  as  before  mentioned,  much  greater.  The  value  of 
peat  charcoal,  whether  made  from  compressed  or  uncom¬ 
pressed  peat,  is  evident,  as  is  also  the  increased  value  of  iron 
made  by  means  of  such  fuel.  I  take  these  to  be  incontestable 
facts,  and  it  is  almost  incredible  that  so  valuable  an  article 
as  peat  should  have  remained  so  long  almost  unnoticed  and 
unemployed  by  our  metal  manufacturers.  The  neglect  of 
peat  as  a  fuel  may,  and  probably  has,  arisen  partly  from  its 
bulky  nature,  and  partly  from  the  open  or  spongy  character 
of  a  great  deal  of  the  peat  that  is  dried  in  the  open  air  in  the 
natural  way,  which  renders  it  inapplicable,  or  at  any  rate  in¬ 
convenient,  to  be  used  as  a  fuel  for  smelting  purposes.  The 
compression  or  solidification  of  peat  by  ordinary  mechanical 
pressure  is  an  expensive  and  slow  process  when  applied  to 
large  quantities,  and  therefore,  even  although  such  an  opera¬ 
tion  could  be  made  effectual  in  expressing  the  water  from 
the  peat,  the  extensive  and  costly  plant  that  would  be  re¬ 
quired  to  work  on  the  scale  that  would  be  necessary  to  meet 
a  moderate  demand  -would  act,  and  no  doubt  has  acted,  as  a 
barrier  to  extensive  operations  being  carried  on  for  this 
purpose. 

“  Mr.  Holland  jsome  time  "since  invented  a  process  of  pre¬ 
paring  peat  so  as  to  render  it  dense  and  solid,  and  more  fit 
for  manufacturing  purpbses  than  common  air-dried  peat. 
By  this  process  the  peat,  as  dug  from  the  bog,  was  sub¬ 
mitted  to  an  apparatus,  whereby  it  was  torn  to  pieces,  and 
when  in  a  finely  divided  state,  it  was  submitted  to  a  con¬ 
siderable  degree  of  heat,  whereby  it  was  not  only  dried, 
but  the  particles  were  so  softened  as  to  cause  them  to  ad¬ 
here  together  when  pressed.  The  heated  particles  were 
then  submitted  to  heavy  hydraulic  pressure,  whereby  they 


were  consolidated,  and  a  firm  dense  mass,  somewhat  re¬ 
sembling  coal,  was  produced.  In  external  appearance 
the  product  of  this  process  was  everything  that  could  be 
desired,  but  it  was  found  on  trial  to  be  unable  to  resist  an 
ordinary  blast,  and  the  charcoal  made  from  it  was  of  com¬ 
paratively  inferior  quality,  and  not  suitable  for  the  manufac¬ 
ture  of  iron.  These  defects  probably  arose  from  the  high 
degree  of  heat  employed  for  drying  the  separated  peat, 
whereby  some  of  the  volatile  matters  were  driven  off.” 

Passing  over  a  few  columns  of  unmistakeable  “  dry 
matter,”  we  come  to  the  consideration  of  peat  charcoal, 
which  is  stated  to  be  a  very  valuable  addition  to  vegetable 
and  other  soils,  and  calculated  to  improve  the  condition  of 
most  plants,  and  also  to  have  been  “used  with  advantage  as 
a  remedial  agent  in  indigestion  or  dyspepsia  and  its  results, 
viz.  flatulence,  heartburn,  acidity  of  the  stomach,  water- 
brash,  sick  headache,  impurity  of  the  breath,  palpitation  of 
the  heart,  throbbing  of  the  brain,  distension  and  sense  of 
fulness,  giddiness,  and  the  other  usual  attendants  of  a  dis¬ 
ordered  stomach.”  Not  content  with  this,  Mr.  Newton  goes 
on  to  reconimend  the  peat  charcoal  in  all  diseases  of  the 
chest,  diphtheria,  diarrhoea,  cholera,  cancer,  dysentery,  &c. 

We  refrain  from  giving  any  further  extracts,  not  wishing 
either  to  weary  or  amuse  our  readers  too  greatly.  Of  the 
importance  of  charcoal  as  a  disinfectant,  and  occasionally  as 
a  remedial  agent,  we  must  all  be  aware,  thanks  to  the  re¬ 
searches  of  Drs.  Stenhouse  and  Forbes  Watson,  but  can 
hardly  be  expected  to  sympathise  with  Mr.  Newton’s’medical 
experiments. 

The  discussion  was  not  of  a  very  interesting  character. 
We  will  simply  mention,  on  the  authority  of  Mr.  P.  L. 
Simmonds,  that  peat  might  become  available  for  the  manu¬ 
facture  of  paper  of  moderately  good  quality,  and  at  a  very 
small  cost.  The  process,  for  this  object,  of  M.  Lallemand  of 
Besanc^on,  consisted  in  washing  peat  until  the  earthy  matters 
were  got  rid  of,  when  the  fibrous  portion  was  soaked  in  a 
strong  caustic  lye  for  twenty-four  hours,  then  in  a  bath  of 
dilute  hydrochloric  acid  for  four  hours  with  agitation,  and 
next,  after  rinsing,  in  a  weak  solution  of  alum.  The  bleach¬ 
ing  was. effected  by  means  of  chlorine,  and  from  5  to  10  per 
cent,  of  rag  “  half-stuff mixed  with  the  pulp  before  the 
final  conversion  into  paper. 

The  meeting  terminated  with  the  usual  vote  of  thanks. 


MANCHESTER  LITERARY  AND  PHILOSO¬ 
PHICAL  SOCIETY. 

Ordinary  Meeting,  3  April  i860. 

W.  Fairbairn,  Esq,  F.R.S.  Sfc,  President,  in  the  Chair, 

Dr.  F.  C.  Calvert  stated  that  he  had  been  induced  some 
eighteen  months  ago,  by  Mr.  J.  A.  Ransome,  to  make  some 
researches  with  the  view  of  ascertaining  the  nature  of  the 
products  given  off  from  sloughing  wounds,  and  more  espe¬ 
cially  in  the  hope  of  throwing  some  light  on  the  nature  of 
the  contagion  known  as  hospital  gangrene.  He  had,  there¬ 
fore,  fitted  up  some  apparatus  to  condense  the  various  pro¬ 
ducts  given  off  from  such  wounds,  but  the  quantity  obtained 
was  so  small,  that  he  deemed  it  advisable  to  collect  the  pro¬ 
ducts  given  off  from  a  large  quantity  of  meat  during  putre¬ 
faction,  and  he  had  found  these  to  be  quite  of  a  different 
nature  from  what  has  been  hitherto  generally  supposed.  For 
instance,  he  found  that  no  sulphuretted  nor  pliosphoretted 
hydrogen  was  given  off,  but,  on  the  contrary,  alcaloids  con¬ 
taining  the  sulphur  and  the  phosphorus.  He  further  added 
that  he  had  great  hopes,  in  time,  to  be  able  to  discover  the 
nature  of  the  products  called  miasms.  He  also  stated  that 
he  was  now  engaged  in  examining  the  liquids  and  solids  pro¬ 
duced  during  putrefaction,  and  would  at  some  future  time  lay 
the  results  obtained  before  the  society. 

Mr.  Henry  Bowman  exhibited  a  chart  of  the  tempera¬ 
ture  of  the  last  winter  months,  compared  with  those  of  pre¬ 
vious  years.  The  principal  results  are  tabulated  below  : — 
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CHEMICAL  SOCIETY,  Thursday ,  3  May . 

Professor  Brodie,  F.R.S.  in  the  Chair. 
William  Prosser,  Esq.  was  elected  a  fellow.  Dr.  Glad¬ 
stone  delivered  a  discourse  On  Circular  Polarisation.  (This 
will  appear  in  an  early  number.)  The  next  meeting  will 
take  place  on  Thursday  May  17,  when  papers  will  be  read  by 
Mr.  Wanklyn  On  Zinc  Methyl ,  and  by  Dr.  Guthrie  On 
some  Compound  of  the  Olefines. 
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ployed,  if  not  sufficiently  fluid  at  that  temperature,  must  be 
thinned  with  spirits  of  turpentine  until  the  requisite  fluidity 
is  secured.  The  materials  are  first  strained  through  a  coarse 
sieve  of  tinned  copper,  and  then  through  a  cloth  sufficiently 
fine  to  retain  all  the  impurities  mechanically  suspended  in 
them.  The  filtered  turpentine  is  then  to  be  distilled  in  a 
current  of  steam  in  vacuo ,  until  no  more  spirits  of  turpentine 
come  over.  The  resin  remaining  in  the  still  is  almost 
colourless,  and  fit  for  employment  in  all  cases  which  demand 
the  use  of  virgin  resin. 

The  practical  simplicity  and  the  commercial  importance  of 
the  process  developed  in  this  patent  are  so  obvious  as  to  re¬ 
quire  no  comment. 


CORRESPONDENCE. 


Titanium  in  Iron  Ore. 

To  the  Editor  of  the  Chemical  News. 

31  Gold  Street,  Northampton. 

Sir, — Some  time  since  Mr.  Stenson,  a  gentleman  extensively 
connected  with  the  iron  trade  in  this  town,  brought  me  some 
samples  of  titanic  iron  ore  and  also  some  New  Zealand  iron 
sand,  and  as  I  was  aware  he  had  been  interested  some  years 
since  in  the  latter,  I  forwarded  him  my  copy  of  the  Chemi¬ 
cal  News  containing  Mr.  Mushet’s  article  for  perusal. 

I  consider  the  reply  he  sent  me  after  reading  it  contains 
much  useful  and  valuable  information  respecting  the  New 
Zealand  sand,  and  I  have,  with  his  permission,  enclosed  to 
you  a  copy  of  his  letter  to  me  for  insertion  in  your  journal,  if 
you  think  it  will  interest  your  readers. — I  am,  &c. 

Wm.  H.  Harris. 


W  aterproofing,  Cementing,  and  Stiffening  Fabrics. 

Dr.  Scoffern. 

Dr.  Scoffern,  like  many  other  chemists,  has  endeavoured 
to  turn  to  account  the  curious  property  which  ammoniacal 
solutions  of  certain  oxides  have  in  dissolving  vegetable  and 
animal  fibre.  “  Copperised  ammonia  ”  is  the  solvent  em¬ 
ployed  by  the  patentee.  It  dissolves  “  Avoody  fibre,  paper, 
cloth,  and  other  forms  of  lignine  ;  it  also  dissolves  wool,  fea¬ 
thers,  and  hair,  also  silk,  and  many  other  animal  and  vegetable 
fibres  or  materials.” 

The  patentee  employs  solutions  of  these  kinds  to  stiffen 
cloth,  paper,  silk,  and  flannel,  or  as  a  cement  for  sticking 
sheets  of  any  fabric  together.  The  solution  of  silk  in  the 
cupreous  solvent  having  a  lustrous  black  colour,  it  may  be 
employed  in  varnishing  cloth,  paper,  See.  The  patentee  also 
claims  the  use  of  a  solution  of  any  animal  substance  in 
cupreous  ammonia  as  an  animalising  medium  in  mordanting 
vegetable  fabrics  for  the  reception  of  those  dyes  which  only 
take  well  upon  animal  surfaces. 

This  last  feature  is  of  great  importance  if  it  really  suc¬ 
ceeds.  Numerous  chemists  have  most  laboriously  Avorked 
upon  the  animalising  of  cotton  tissues,  but  hitherto,  as  is 
well  known,  albumen  and  lactarine  are  the  only  substances 
Avhich  have  yielded  good  results.  It  is  true  that  gluten  has 
been  employed  by  Mr.  Crum,  but  we  doubt  if  it  will  answer 
in  practice.  We  have  ourselves  experimented  upon  gluten 
in  this  direction,  long  ere  seeing  the  results  of  Mr.  Crum, 
but  we  confess  to  arriving  at  the  conclusion  that  in  the  pre¬ 
sent  state  of  "chemistry  albumen  was  by  far  the  best  nitro¬ 
genous  mordant  for  printing  on  the  new  purple  and  pink 
colours. 


Improvements  in  preparing  Resins.  Hunt  and  Pochin. 
This  patent  is  partly  for  distilling  turpentine  in  vacuo,  and 
partly  for  an  improved  method  of  preparing  “  virgin  resin.” 
As  the  process  is  a  valuable  and  important  one,  we  shall 
give  a  condensed  account  of  it.  The  principle  consists, 
mainly,  in  filtering  the  crude  turpentine  (previous  to  distil¬ 
lation  Avith  steam  in  vacuo')  at  as  low  a  temperature  as  is 
consistent  with  sufficient  fluidity. 

As  the  heat  must  not  rise  above  ioo°  F.  the  materials  em- 


“  Patent  Iron  Scrap  Forge  Works,  Northampton. 

“  Dear  Sir, — I  am  obliged  by  you  sending  me  the  Chemical 
Neavs  in  Avhich  I  have  read  Mr.  Mushet’s  interesting  account 
of  the  New  Zealand  iron  sand ;  the  article  is  well  written,  and 
contains  much  that  is  true  and  useful,  but  is  not  without  a  few 
errors  also.  The  presence  of  titanium  in  iron  ore  is  doubtless 
one  of  its  chief  elements  of  excellence  when  its  metallic  pro¬ 
ducts  are  converted  into  steel,  but  Mr.  Mushetisby  no  means  the 
first  to  discover  that  the  ore  in  question  contains  titanium,  or 
that  there  is  a  similarity  between  the  iron  sand  of  New  Zea¬ 
land  and  the  rich  ores  of  Sweden  and  Russia,  as  I  myself, 
among  others,  have  been  aware  of  the  fact  for  many  years 
past.  I  have  said  and  written  it  some  ten  years  ago,  and  in 
one  of  my  letters  which  afterwards  appeared  in  the  Tar- 
ranaki  Herald,  published  in  New  Plymouth  (Avliere  the 
ore  covers  the  sea  beach  for  some  miles),  I  called  it  steel  ore, 
from  its  peculiar  adaptation  to  the  production  of  the  best 
steel,  adding  that  steel  could  be  produced  from  that  ore  equal 
to  the  best  brands  of  Russia  or  Sweden,  for  I  well  knew  it  to 
be  a  kindred  ore  to  those  most  celebrated  in  the  north  of 
Europe,  though  the  latter  is  excavated  from  the  rock  in  situ, 
while  the  former  is  the  beach  sand  of  a  rough  and  open 
roadstead.  Both  belong  to  the  primitive  formation,  are 
equally  attracted  by  the  magnet,  are  alike  refractory  in 
smelting,  and  hold  in  combination  titanic  acid. 

“  So  certain  was  I  as  to  the  excellence  of  this”ore,  that  I 
sent  to  New  Plymouth  and  obtained,  through  .the  kind 
assistance  of  Messrs.  Willis  and  Co.,  ten  tons,  a  small  por¬ 
tion  of  which  I  reduced,  several  lots  I  sent  to  others  for  ex¬ 
periment,  and  the  remainder  is  at  our  works  at  this  time. 
In  working  this  ore  success  will  not  be  obtained  without 
difficulty,  for  all  ores  containing  titanium  are  less  fusible 
than  others  :  even  in  my  experiments  in  the  assay  furnace 
I  I  frequently  found  the  bottoms  and  sides  of  the  crucibles 
attacked  by  this  very  refractory  ore,  until  a  hole  was  made 
through  which  the  assay  escaped  ;  the  remedy  was  obvious, 
and  by  adding  more  carbonate  of  lime  and  other  reducing 
fluxes  success  was  so  far  obtained  that  iron  of  various 
qualities  could  be  produced  at  will,  a  soft  malleable  iron 
resulting  from  one  assay,  and  from  another  a  fine  grained 
silvery  steel,  which  when  made  into  a  chisel  could  cut 
any  other  steel  in  our  possession.  I  had  intended  pro- 
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securing  the  manufacture  of  iron  and  steel  from  this  ore  in 
the  colony  some  eight  or  ten  years  ago,  but  an  extending 
business  of  importance  here  and  other  reasons  prevented  my 
further  attention  to  the  subject.  I  may  mention  also  that 
the  so-called  discovery  of  Mr.  Mushet  when  referring  to  a 
few  other  iron  ores  (in  England)  as  containing  titanium,  is 
not  quite  new,  as  I  have  often  examined  the  cinders  from  the 
bottom  of  blast  furnaces  when  blown  out  for  repairs,  and 
have  in  no  single  instance  failed  to  obtain  the  well  known 
copper-coloured  cubic  crystals  of  metallic  titanium,  or  rather 
those  composed  of  nitride  and  cyanide  of  titanium,  inter¬ 
mingled  and  distributed  throughout  such  cinders,  ?'.  e.  where 
the  furnace  has  been  some  years  at  work.  Not  that  any  of 
our  carboniferous  iron  ores  contain  titanium  in  sufficient 
quantity  as  to  insure  a  steel  of  superior  excellence,  but  that 
the  titanic  iron  sand  of  New  Zealand  does  contain  the  re¬ 
quired  percentage  has  been  known  for  some  years  past. 

“  I  observe  that  the  editor  of  the  Chemical  News  has  a  note 
on  p.  238  respecting  the  process  patented  by  Mr.  J.  P.  Farrar, 
for  using  ferrocyanide  of  potassium  and  sal  ammoniac  in 
making  steel.  He  takes  a  chemical  view  of  the  probable  effects 
resulting  from  the  use  of  these  two  substances ;  how  easily 
chemists  may  err  when  treating  of  so  difficult  a  subject  as 
metallurgy.  I  have  seen  and  tested  steel  made  in  accordance 
with  that  patent,  and  found  it  a  useful  article  and  valuable 
for  many  purposes  in  the  engineering  establishments  of  the 
country. 

“  There  is  yet  a  wide  field  open  for  improvements  in  the 
manufacture  of  iron  and  steel.  This  thing  at  least  is  clear, 
viz.  that  little,  if  anything,  is  known  of  the  great  changes 
which  may  be  induced  by  the  admixture  of  other  matters 
with  iron,  and  especially  by  some  whose  electric  and  electro- 
galvanic  conditions  vary  in  quality  or  degree  with  that 
metal.  With  all  respect  to  chemical  science,  it  has  done  but 
little  hitherto  for  the  iron  trade,  and  we  may  almost  say  of 
it  as  the  miner  said  of  geology :  “  That  mining  had  done 
more  for  geology  than  geology  had  done  for  mining.” 
Chemistry,  however,  is  the  science,  when  practically  applied, 
from  which  we  may  fairly  expect  to  derive  important  aids 
in  those  researches  so  essential  to  the  development  of  further 
discoveries,  and  to  the  perfecting  of  manufactures  of  such 
importance  as  the  iron  and  steel  manufactures  of  Great 
Britain. — I  remain,  Yours  truly,  Jos.  Stenson. 

“  Mr.  W.  H.  Harris.” 
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The  phenomena  of  vision  appear  to  me  analogously  fa¬ 
vourable  to  the  doctrines  of  heat  and  sound  which  have  been 
set  forth.  That  vision  is  ultimately,  by  which  I  do  not  mean 
as  regards  perception,  nothing  but  the  condition  of  vibration, 
is  all  but,  if  not  absolutely,  proved,  by  the  perception  expe¬ 
rienced  after  the  eye  has  been  turned  from  brilliant  objects, 
and  the  phenomena  of  complemental  colours.  I  do  not  deny 
that  light  is  the  friction  of  some  element,  all  I  say  being,  that 
the  condition  of  friction,  per  se,  constitutes  vision.  It  is  true 
that  this  friction  must  be  different  in  kind  to  that  producing 
either  heat  or  sound,  and  I  apprehend  that  no  objection  to 
the  supposition  can  on  this  account  be  urged.  And  this  re¬ 
mark  of  course  applies  to  the  other  manifestations.  The  vi¬ 
bratory  condition  here  supposed  to  constitute  light,  appears 
to  me  confirmed  by  the  observation  of  Mr.  Maskelyne,  given 
in  his  Lecture  on  Diamonds,  respecting  the  luminosity  of  a 
diamond  when  taken  from  under  a  beam  of  electric  light. 
Probably  the  diamond  was  thrown  into  that  peculiar  state  of 
vibration,  which,  by  rightly  affecting  the  luminous  element, 
which  I  take  to  surround  us  continually,  produced  upon  the 
eye  that  species  of  friction  which  can  affect  it,  and  man 
knows  as  light.  The  frictions  by  all  acknowledged  to  play 
some  part  in  the  perceptions  of  heat  and  sound,  do  not 
affect  the  eye,  thus  proving  that  it  is  not  susceptible  to  every 
species  of  vibration.  Although  the  sun  must  be  supposed 
rightly  to  affect  some  ether,  that  is,  granting  the  undulatory 
hypothesis,  there  is  not,  to  my  mind,  any  reason  for  sup¬ 
posing  that  this  daily  proceeds  from  it.  We  may,  I  take  it, 
imagine  a  visual  element  constantly  surrounding  us.  It  ap¬ 
pears  to  me  probable  that  heat  and  light,  and  perhaps  elec¬ 
tricity  and  its  kindred  forces,  are  but  the  various  frictional 
conditions  of  one  surrounding  element,  inasmuch  as  this,  to 
appearance,  more  tallies  with  the  general  economy  of  nature. 
Although  the  causes  producing  heat  and  sound  do  not  affect 
the  eye,  it  is  found  that  a  species  of  friction  exercised  upon 
it  by  the  hand  produces  concentric  rings  of  various  colours, 
which  proves  that  light  may  artificially  be  produced.  And 
it  is  as  common  an  observation  that  light  is  seen  when  the 
eye  is  heavily  struck ;  and  this  phenomenon  demonstrates, 
perhaps  with  superior  potency,  the  same  thing  as  the  former 
does. — I  am,  &c.  J.  A.  Davies. 


Chemical  Notices  from  Foreign  Sources. 
I.  MINERAL  CHEMISTRY. 


Latent  Heat. 

To  the  Editor  of  the  Chemical  News. 

Sir, — On  looking  over  my  remarks  upon  this  subject,  I  have 
considered  it  necessary  to  explain  more  perfectly  what  I  un¬ 
derstand  by  the  absorption  of  heat. 

Supposing  heat  to  be  merely  the  continuous  friction  of 
some  ether,  it  is  not  possible  to  apply  the  term  absorption  to 
it  in  precisely  its  usual  sense.  Y apour  is  said  to  be  absorbed 
by  the  atmosphere,  and  vapour  is  a  something,  whereas  fric¬ 
tion  is  only  the  condition  of  any  substance.  By  the  absorp¬ 
tion  of  heat  I  mean  the  counteraction,  the  partial  or  com¬ 
plete  cessation,  of  the  friction  of  some  ether.  When  heat 
diminishes,  I  therefore  suppose  that  this  friction  is,  to  a  cer¬ 
tain  extent,  counteracted  by  the  vibratory  motion  of  some  body 
or  bodies.  Analogy  supports  this  consideration,  or,  I  should 
rather  say,  the  opinion  of  many  philosophers  on  a  like  subject 
is  analogous  to  this,  inasmuch  as  I  would  not  take  for 
granted,  and  therefore  set  forth  as  an  analogical  fact,  an  un¬ 
proved  supposition,  however  probable.  It  is,  I  think,  at  the 
present  period,  a  general  opinion  among  the  philosophical 
community,  that  the  darkness  in  some  cases  produced  by  the 
meeting  of  the  solar  rays  is  owing  to  the  harmonious  union 
of  the  luminous  waves,  the  truth  of  the  undulatory  hypothesis 
being  here  supposed,  and  moreover  thought  to  be,  perhaps, 
in  the  greatest  degree  confirmed  by  this  phenomenon.  If 
this  doctrine  is  accepted,  I  think  it  will  be  acknowledged  to 
bear  favourably  upon  what  has  been  remarked  respecting  that 
phenomenon  of  heat  at  present  considered. 


On  the  Changes  of  Volume  Salts  undergo  in 
Dissolving-. — The  real  density  of  saline  solutions  is  always 
higher  than  the  calculated.  M.  Tissier 1  has  determined  the 
contraction  of  volume  which  takes  place  with  several  salts. 
He  first  took  the  density  of  a  saturated  solution  containing 
an  admixture  of  some  undissolved  salt  in  powder,  taking 
care  to  have  all  the  air  removed  by  stirring  well  with  a  pla¬ 
tinum  wire  ;  and  then  he  carefully  added  just  enough  water  to 
effect  the  complete  solution.  The  following  were  the  results 
obtained  with  the  under-mentioned  salts  : — 


Solutions. 

Nitrate  of  Potash 
Chloride  of  Sodium 
Sulphate  of  Magnesia 
Sulphate  of  Iron  . 
Chloride  of  Barium 
Phosphate  of  Soda 
Cane  Sugar . 


Calculated  Density. 
.  .  1-0615  . 

.  .  1*0776  . 

.  .  1-0936  . 

.  .  1-0643  . 

.  .  1-1099  . 

.  .  1-0370  . 

.  1-0975  . 


Real  Density. 
1-0800 
1-1014 

I*12l8 

1-0845 

1-1392 

1-0500 

1-1026 


The  author  does  not  believe  this  contraction  to  be  an  indi¬ 
cation  that  the  solution  is  a  chemical  combination;  but 
asserts  that  the  liquefaction  of  the  salt  is  the  sole  cause  of 
the  diminution  of  volume. 


11.  organic  chemistry. 

Products  of  tlie  Permeutatiou  of  Mucic  Acid. 

M.  Rigault  observes  2  that  between  citric  and  mucic  acids 
there  exist  very  remarkable  relations;  The  two  bodies  have 

1  Journal  de  Pharm.  et  de  Chun.  t.  xxxvii.  p.  285. 

2  Comptes-Rendus ,  1. 1.  p.  782. 
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an  almost  identical  composition,  mucic  acid  having  the  same 
elements  as  citric  acid,  crystallised  with  two  equivalents  of 
water.  Besides  this  when  submitted  to  the  action  of  potash 
in  a  state  of  fusion,  both  are  decomposed  and  form  1  molecule 
of  oxalic  acid  and  2  molecules  of  acetic  acid,  which  seems  to 
indicate  that  not  only  are  their  elements  almost  the  same,  but 
that  they  are  similarly  arranged.  Personne  has  shown  that 
under  the  influence  of  a  ferment,  citrate  of  lime  is  converted 
into  acetate  and  butyrate  of  lime,  which  M.  Rigault  finds  to 
be  the  case  with  mucate  of  lime.  He  fermented  mucate  of 
lime  (using  muscular  flesh  as  the  ferment),  at  a  temperature 
varying  from  250  to  350  C.  The  gases  given  off  were  car¬ 
bonic  acid  and  hydrogen,  the  proportion  of  the  latter  con¬ 
stantly  varying.  After  six.  weeks  the  evaporated  liquor 
treated  with  sulphuric  acid,  yielded  acetic  and  butyric  acids, 
and  perhaps  a  very  small  quantity  of  metacetic  acid.  Sup¬ 
posing  the  products  of  the  metamorphosis  of  mucic  acid  to 
consist  entirely  of  acetic  and  butyric  acids,  the  reaction  will 
be  expressed  by  the  following  equation  : 

3(C12H10Olc)  =  3(04H404)  +  C8H804  +  i6C03  +  10H. 

The  small  proportion  of  butyric  acid,  however,  and  its  late 
appearance  among  the  products,  induces  the  author  to  sup¬ 
pose  that  this  is  not  an  essential  product,  but  the  result  of  an 
accessory  fermentation  which  goes  on  parallel  with  the  prin¬ 
cipal  phenomenon,  and  is  determined  by  an  altered  portion 
of  the  ferment,  and  then  the  equation  will  be ; 

2(C13H10O16  =  4(C4H404)  +  8C02  +  4H. 

The  identity  of  the  products  of  the  fermentation  of  mucic 
and  citric  acids,  justifies  the  opinion  which  attributes  to  these 
two  bodies  a  similar  molecular  constitution,  and  strengthens 
the  hope  that  citric  acid  may  one  day  be  obtained  in  the 
laboratory  by  a  process  analogous  to  that  which  gives  mucic 
acid. 

Oxide  of  Aisiyleiu*. — M.  Bauer3  has  obtained  oxide 
of  amylene  by  a  process  analogous  to  that  used  by  Wiirtz  to 
obtain  oxide  of  ethylene.  He  mixed  the  liquid  obtained  by 
the  action  of  hydrochloric  acid  on  amyl-glycol,  with  a  solu¬ 
tion  of  potash.  The  action  was  violent :  after  having 
neutralised  the  free  hydrochloric  acid  by  the  first  additions 
of  potash,  he  remarked,  on  adding  more  potash,  the  produc¬ 
tion  of  a  volatile  liquid,  most  of  which,  when  submitted  to 
distillation,  passed  about  950.  The  analyses  of  several  spe¬ 
cimens  gave  results  which  agree  with  the  formula  C10H10O2. 
The  formula  was  confirmed  by  the  determination  of  the 
density  of  the  vapour  taken  at  167°,  and  calculated  for  a 
condensation  of  4  volumes. 

Oxide  of  amylene  burns  easily  and  with  a  yellow  flame, 
has  an  agreeable  odour  and  a  rough  taste.  It  dissolves  in 
alcohol  and  ether,  but  not  in  water.  Acids  mix  with  it. 
Anhydrous  nitric  acid  combines  with  it  when  the  two  are 
heated  together. 

in.  CHEMICAL  ANALYSIS. 

Muorine  in  Water. — To  detect  this,  M.  Ch.  Mene 
treats  the  solid  residue  of  a  large  quantity  of  the  water  with 
an  excess  of  concentrated  sulphuric  acid,  and  passes  the 
gaseous  products  into  water  slightly  ammoniated,  in  which, 
if  fluorine  was  present  in  the  water,  some  gelatinous  silica  is 
obtained,  resulting  from  the  decomposition  of  the  fluoride 
of  silicon  which  was  disengaged  from  the  residue. 

IV.  TECHNICAL  CHEMISTRY. 

Manufacture  of  Meet-root  Sugar.— -M,  Pesier4  has 
introduced  a  method  of  defecating  the  juice  of  beet-root  by 
means  of  alcohol.  He  employs  two  volumes  of  alcohol  to 
one  of  the  juice.  This  quantity  so  completely  precipitates 
the  albuminous  and  the  colouring  matters  that  the  use  of 
animal  charcoal  in  refining  the  sugar  is  rendered  unneces¬ 
sary.  The  loss  of  alcohol  in  the  process  is  so  small  as  to 
represent  only  one-fifth  of  the  value  of  the  animal  charcoal 
which  is  dispensed  with. 

3  Journ.  de  Pharm .  et  Chim .  April,  i860. 

4  Cosmos. 
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MISCELLANEOUS. 


Titanium  in  Iron  Ore. — Mr.  Robert  Mushet  writes  to 
the  Engineer ■ — “  I  have  known  for  many  years  that  certain  of  the 
Lowmoor  minerals  contain  such  an  amount  of  titanic  acid  as  to 
confer  upon  the  iron  manufactured  from  them  the  well  known  ex¬ 
cellence  of  the  Lowmoor  make,  and  that  any  ironmaster  who  will 
be  at  the  trouble  to  add  a  mixture  of  titanium  ore  to  the  burden 
of  his  blast  furnace,  will  thereby  be  enabled  not  only  to  rival  but 
to  surpass  the  quality  of  Lowmoor  iron.  The  question  is  simply 
this— whoever  wishes  to  make  the  best  iron  must  add  the  largest 
proportion  of  titanium  ore  to  the  burden  of  his  blast  furnace, 
being  careful,  however,  to  introduce  nothing  which  tends  to  coun¬ 
teract  the  effect  of  the  titanium  alloy,  such  as  materials  contain¬ 
ing  phosphorus,  sulphur,  and  an  excess  of  lime.” 

Antidote  for  Cifilorine.  —  M.  Bolley  has  observed  that 
while  occupied  in  researches  upon  the  violet  of  aniline  he  suffered 
no  inconvenience  in  atmospheres  charged  with  chlorine,  and  that 
the  mucous  membrane  of  his  nostrils  was  tinged  violet  blue. 
Experience  confirmed  his  impression  that  these  effects  were  due 
to  the  inhaling  a  small  quantity  of  the  vapour  of  aniline.  Two 
young  persons  in  the  laboratory,  overcome  by  chlorine,  obtained 
relief  by  breathing  the  vapour  of  aniline  exhaling  from  an  aqueous 
solution  of  that  alkaloid.  M,  Bolley  therefore  confidently  re¬ 
commends  aniline  as  a  prophylactic  or  antidote  against  the  dele¬ 
terious  effects  of  chlorine. — Repertoire  de  Chimie. 

JP«isoi»e«l  Feifusiies.  —  The  police  of  Paris  have  been 
for  some  months  engaged  in  the  examination  of  a  variety  of 
falsifications,  and  among  the  rest  that  of  perfumery.  Several 
actresses  have  been  suffering  from  the  effects  of  poison  absorbed 
from  the  face,  without  suspecting  that  their  sufferings  came  from 
this  source.  The  quantity  of  corrosive  sublimate,  arsenic,  verdi¬ 
gris,  vitriol,  and  other  poisonous  substances  daily  absorbed  in 
Paris  must  in  effect  be  immense,  and  the  reform  did  not  commence 
too  soon.  The  investigation  was  instigated  b}’’  an  actress  of  the 
Varietes  Theatre  against  a  perfumer  for  damages  for  indisposition 
attributed  to  his  cosmetics. 

C©i»i»ei*  made  l»y  Clalvanic  Process. — Le 

Genie  Industriel,  publishes  the  details  of  a  process  for  making 
copper  tubes  without  soldering,  which  consists  simply  in  deposit¬ 
ing  copper  upon  lead  patterns  by  the  galvanic  battery,  and  then 
melting  out  the  lead.  It  is  said  to  work  perfectly,  and  of  course, 
tubes ’could  be  made  of  any  desired  form  —  straight,  curved,  or 
right-angled.  This  suggests  the  idea  of  forming  tubes  in  the 
same  manner  with  cores  of  wax  or  clay.  The  clay  may  be  forced 
into  the  size  of  the  pipe  through  a  draw  plate,  then  allowed  to 
harden  slightly,  when  it  may  be  covered  with  plumbago  and  an 
electro  deposit  of  copper  made  upon  it  with  a  galvanic  battery. 
When  the  copper  is  deposited  in  sufficient  thickness  the  clay  may 
be  removed  from  the  interior  by  boiling  the  pipe  in  water.  To 
conduct  this  manufacture  it  would  require  long  depositing  troughs, 
and  the  expense  ivould  probably  be  too  great  for  making  straight 
copper  tubes ;  but  for  curved  tubes,  such  as  the  worms  of  stills, 
it  would  perhaps  pay.  Curved  copper  tubes  are  commonly  made 
by  filling  straight  tubes  with  hot  resin,  then  twisting  the  entire 
tube  into  its  curved  form.  When  the  resin  becomes  cool  it  is 
driven  out  by  striking  the  pipe,  which  breaks  the  resin  core  into 
small  pieces. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

F.  F.  S.  —  No  —  ip  French.  It  will  shortly  appear  in  the  .Chemical 
News. 

A  Subscriber. —  Sulphovinate  of  potash  is  of  course  a  compound  of  sul- 
phovinic  acid  and  potash.  For  the  mode  of  preparing  it  we  must  refer  our 
correspondent  to  a  work  on  chemistry. 

A.  K _ A  thorough  fumigation  by  burning  sulphur  inside,  and  then 

washing  well  with  boiling  water,  we  believe  would  answer. 

A.R.W. — We  know  of  no  work  specially  devoted  to  the  subject,  but  re¬ 
ceipts  are  to  be  found  in  many  —  Art  of  Perfumery,  by  S.  Piesse,  Manu¬ 
facture  and  Use  of  Perfumery,  by  C,  Morfit.  7s.  Gd.  each. 

HH.—We  are  not  aware  of  any. 

M.A.B. — Received  with  thanks. 

Received — Chrysalis — J.  Oyston.  Answers  next  week. 


***  All  Editorial  Communications  are  to  be  addressed  to  Mr.  Crookes, 
and  Advertisements  and  Business  communications  to  the  Publishers, 
C.  Mitchell  &  Co.  at  the  Office,  12  Red  Lion  Court,  Fleet  Street, 
London.  E.  C. 


THE  CHEMICAL  NEWS. 

Vol.  I.  No.  24. — May  19,  i860. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Estimation  of  Silver,  by  Frederick  Field. 

The  separation  of  silver  by  the  well  known  method  of 
cupellation,  although  almost  universally  adopted  in  the 
examination  of  minerals  and  other  metallurgic  products, 
has  been  greatly  superseded  in  the  valuation  of  ingot 
silver  by  the  excellent  process  introduced  many  years 
ago  by  M.  Gray-Lussac.  This  method  is  so  familiar  to 
all,  and  its  results  are  so  fully  established,  as  to 
render  any  remarks  superfluous.  It  consists  essentially 
of  solution  of  the  silver  in  nitric  acid,  and  precipitation 
of  the  metal  as  chloride,  by  means  of  a  standard  solution 
of  chloride  of  sodium. 

Although  excellent  in  the  estimation  of  silver  in  ingots, 
coinage,  &c.  it  is  inapplicable  in  the  case  of  several  al¬ 
loys,  and  altogether  inadmissible  in  the  assay  of  most 
minerals.  It  is  a  process  almost  exclusively  confined  to 
the  Mint  or  to  the  silver  refining,  and  fully  answers  the 
purpose  for  which  it  was  proposed. 

I11  the  case  of  some  minerals,  it  appears  very  difficult 
to  devise  any  means  for  the  extraction  of  the  silver  by 
any  other  method  than  that  commonly  known  as  the  dry 
process.  In  the  chlorides,  chlorobromides,  and  iodides,  for 
example,  recourse  must  be  had  to  the  crucible.  The  two 
former  varieties  exist  in  very  large  quantities  in  South 
America,  no  inconsiderable  portion  of  the  silver  imported 
into  England  from  that  continent  being  derived  from 
these  ores.  They  resist  the  action  of  all  acids,  the  only 
solvents  being  ammonia  and  hyposulphite  of  soda,  and 
although  the  artificially  prepared  compounds  of  chlorine 
and  bromine  dissolve  in  these  menstrua,  the  native  mine¬ 
rals  require  a  most  prolonged  action,  and  after  all  the  re¬ 
sults  are  far  from  satisfactory.  When  it  is  considered 
that  the  loss  of  Tis  of  a  grain  of  metal  in  1 00  grains  of 
ore  is  equal  to  three  ounces  and  a  quarter  of  silver  to  the 
ton  of  mineral,  it  can  easily  be  conceived  that  all  opera¬ 
tions  should  be  simplified  and  shortened  as  much  as  pos¬ 
sible,  to  avoid  the  liability  of  the  very  serious  errors  which 
may  easily  occur. 

Were  it  not  for  the  slight  loss  of  silver  which  invari¬ 
ably  takes  place  in  the  process  of  cupellation,  both  by 
absorption  in  the  cupel  and  by  volatilisation  in  the  fumes 
of  the  lead,  the  process  might  be  considered  as  one  of  the 
most  satisfactory  in  chemistry,  the  filtration,  as  it  were, 
of  all  impurities,  and  the  residue  chemically  pure  metal, 
immediately  ready  for  the  balance.  But  many  thousand 
experiments  have  proved  that  there  is  a  loss,  and  com¬ 
pensation  tables  have  been  constructed,  showing  very 
nearly  the  amount  of  that  loss,  giving  the  quantity  of 
silver  which  must  be  added  to  that  obtained,  in  order  to 
arrive  at  the  truth,  and  although,  independently  of  the 
greater  or  less  excess  of  lead,  loss  may  be  partially 
avoided  by  the  skill  of  the  manipulator,  knowledge  of 
the  furnace  and  proper  regulation  of  temperature,  the 
most  successful  operator  cannot  altogether  avoid  the 


absorption  and  volatilisation  which  appear  to  be  con¬ 
comitants  of  the  process. 

From  some  experiments  performed  in  the  metallurgic 
laboratory  of  the  school  of  mines  upon  the  loss  of  silver 
by  cupellation,  two  important  facts  seem  to  be  fully  con¬ 
firmed,  first,  “  that  according  to  the  decrease  of  the  silver 
cupelled,  so  the  loss  of  that  metal  very  slightly  increases, 
provided  the  ratio  of  lead  employed  be  constant,”  and 
second,  u  that  an  increasing  ratio  of  lead  produces  an  in¬ 
creasing  loss  of  silver.”  Mr.  Hambly,  the  author  of  the 
experiments  referred  to,  gives  us  the  results  of  several 
cupellations  in  proof  of  this.  For  instance,  with  regard 
to  the  first  conclusion,  when  25  parts  of  silver  are  cu¬ 
pelled  with  ten  times  their  weight  of  lead  (250  parts) 
the  loss  of  the  former  is  1  ’05  per  cent.  When  ten  parts 
are  cupelled  with  100,  the  loss  is  1  *io  per  cent,  and  with 
one  part  to  ten  1-20  per  cent.  With  reference  to  the 
second  conclusion,  Mr.  Hambly’s  experiments  showed 
that  when  the  proportions  of  lead  and  silver  are  as  1 
to  1,  the  percentage  loss  iso’55  ;  when  10  to  1,  1*52; 
when  20  to  1,  1-68  5  and  35  to  1,  1  *88  per  cent. 

These  researches  were  made,  however,  upon  the  pme 
metals,  when  other  metals  (as  is  usually  the  case)Axist 
in  the  alloys  the  results  are  somewhat  different. 

Mr.  Napier,  of  the  Mexican  Mint,  in  two  very  interest¬ 
ing  memoirs  upon  the  action  of  heat  on  gold  and  its  al¬ 
loys  with  copper,  and  upon  deposits  in  the  chimneys  of 
furnaces  used  for  the  fusion  of  the  precious  metals,  com¬ 
municated  to  the  Chemical  Society  (vols.  x.  and  xi.) 
proves  very  satisfactorily  that  on  heating  an  alloy  of  gold 
and  copper  to  the  fusing  point  the  volatility  of  the  former 
metal  is  owing  in  a  great  measure  to  the  presence  of  the 
copper,  and  from  the  analyses  of  the  deposits  in  the 
chimneys  there  can  be  little  doubt  that  a  great  part  of 
the  silver  volatilised  was  evolved  in  combination  with 
the  same  metal.  From  my  own  experiments,  I  am  con¬ 
vinced  that  the  presence  of  copper  exercises  a  most  ma¬ 
terial  influence  upon  the  loss  of  silver  in  cupellation,  and 
my  ideas  have  been  fully  confirmed,  not  only  by  several 
French  chemists,  but  by  the  very  extended  investiga¬ 
tions  of  M.  Domeyko,  Professor  of  Chemistry  and  Mine¬ 
ralogy  in  the  University  of  Santiago  de  Chile. 

In  the  estimation  of  silver  in  the  double  sulphide  of 
i  that  metal  with  copper  the  loss  is  very  apparent.  Many 
varieties  of  these  sulphides  exist,  containing  from  20  or 
even  30  per  cent,  of  silver  to  one  or  two  tenths  of  a  per 
cent.  Of  course  the  great  bulk  are  of  the  latter  descrip¬ 
tion,  those  containing  from  20  to  50  ounces  of  silver  per 
ton  of  mineral.  Consisting  principally  of  sulphide  of 
copper,  the  amount  of  lead  necessary  for  the  cupellation 
is  very  large,  and  contains,  after  fusion  with  the  mineral, 
a  considerable  quantity  of  copper.  The  loss  of  the  pre¬ 
cious  metal  was  at  times  so  striking  as  to  compel  me  to 
abandon  the  usual  method,  and  to  adopt  more  or  less 
both  the  wet  and  the  dry  process.  There  is  nothing 
particularly  novel  in  the  mode  of  proceeding,  but  as  very 
accurate  and  trustworthy  results  were  obtained  it  will  be 
briefly  described.  The  finely  powdered  mineral  is  dis¬ 
solved  in  strong  nitric  acid  until  the  sulphur  is  yellow, 
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tlie  solution  somewhat  largely  diluted  with  water  and 
one  or  two  drops  of  hydrochloric  acid  added.  After 
treating  gently  and  allowing  to  rest  until  the  supernatant 
liquid  is  clear,  the  residue  consists  of  earthy  insoluble 
matter  and  chloride  of  silver.  After  filtration  the  filter  is 
dried,  and  the  greater  part  of  its  contents  mixed  in  a 
mortar  with  carbonate  of  soda,  a  small  quantity  of  litharge, 
and  a  few  grains  of  bitartrate  of  potash.  About  half  the 
mixture  is  put  in  a  crucible,  and  the  filter  is  then  folded 
up  and  placed  upon  the  powder,  the  remainder  of  which 
is  now  introduced,  and  the  whole  covered  with  a  little 
fused  borax.  It  is  preferable  to  burn  the  filter  in  this 
manner  by  the  heat  of  the  furnace,  under  a  layer  of  car¬ 
bonate  of  soda  and  litharge,  than  to  consume  it  by  a 
lamp,  and  mix  the  ashes  with  the  flux,  as  the  chloride 
of  silver  being  so  highly  volatile  some  might  be  lost  by 
the  application  of  the  flame,  providing  no  reducing  agent 
were  in  contact.  It  may  be  remarked  that  many  of  the 
native  sulphides  are  difficultly  acted  upon  by  nitric  acid, 
and  require  the  stronger  energy  of  aqua  regia.  I  am 
aware  of  this,  and  have  tried  numerous  experiments  upon 
the  subject,  but  have  invariably  found  the  use  of  nitric 
acid  and  the  subsequent  introduction  of  a  very  small 
quantity  of  hydrochloric  acid  or  chloride  of  sodium  to  be 
preferable. 

Chloride  of  silver  is  very  soluble  in  hot  solution  of 
chloride  of  copper,  a  fact  easily  proved  by  the  precipitate 
produced  by  the  addition  of  water  to  the  solution,  and 
even  in  the  cold  traces  of  silver  can  be  detected.  At 
any  rate  a  long  time  must  elapse  before  the  liquid  can 
be  filtered  with  safety.  If,  after  ebullition  and  introduc¬ 
tion  of  water,  filtration  is  immediately  resorted  to,  the 
■  error  in  the  quantity  of  silver  is  of  considerable  import¬ 
ance.  Should  the  operator  be  desirous  of  avoiding  cupel- 
lation  altogether,  he  can  obviate  it  by  the  employment 
■of  perfectly  pure  nitric  acid,  after  satisfying  himself  that 
no  soluble  chlorides  exist  in  the  mineral  either  acciden¬ 
tally  or  otherwise.  Even  if  this  be  the  case  he  can  ex¬ 
tract  them  by  a  preliminary  digestion  in  water.  In  the 
<entire  absence  of  chlorine  the  whole  of  the  silver  is  neces¬ 
sarily  in  solution  in  the  nitric  acid,  and  can  be  filtered 
-from  the  matrix,  precipitated  as  chloride,  and  estimated 
.  as  such.  The  plan  originally  proposed,  however,  is  the 
safer,  as,  providing  no  trace  of  soluble  chloride  exist,  it  is 
very  possible,  nay,  even  probable,  that  traces  of  oxychloride 
of  copper  (atacamite)  may  be  associated  with  the  sul¬ 
phide,  in  which  case,  after  digestion  in  nitric  acid,  all 
the  silver  will  remain  with  theyesidue,  and  will  bejthere- 
fore  overlooked. 

In  metallurgical  processes,  generally  considered,  there 
•can  be  no  doubt  that  the  greatest  number  of  cupellations 
are  effected  in  those  establishments  devoted  to  the  ex¬ 
traction  of  silver  from  argentiferous  galena,  and  as  the 
native  sulphide  of  lead  is  associated  with  comparatively 
small  amounts  of  copper  the  errors  of  the  cupel  are  not 
augmented  by  any  contingent  circumstances.  And,  more¬ 
over,  as  the  silver  itself  in  the  large  way  is  obtained  by 
'Cupellation,  the  result  of  the  smaller  experiment  may  be 
regarded  as  a  very  fair  illustration  of  the.  truth,  that  is 
to  say,  the  silver  derived  from  a  few  grains  of  ore  and 
also  from  many  tons  should  exactly  correspond.  M. 
Mene1  has,  however,  in  this  class  of  experiments  endea¬ 
voured  to  avoid  cupellation  by  adopting  the  humid  pro¬ 
cess.  About  20  grammes  of  the  substance  to  be  analysed 
are  boiled  with  nitric  acid  diluted  with  three  or  four 
times  its  volume  of  water.  The  filtered  liquid  is  preci¬ 
pitated  by  a  considerable  excess  of  ammonia,  and  then 
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again  rapidly  filtered.  By  this  means  the  oxides  (lead, 
&c.)  insoluble  in  ammonia  are  separated  from  those  solu¬ 
ble  in  that  alkali.  The  addition  of  excess  of  hydrochloric 
acid  to  the  filtrate  throws  down  the  silver  as  chloride, 
the  other  metals  remaining  in  solution.  M.  Mene  gives 
the  results  of  many  experiments  proving  the  accuracy  of 
the  method,  but  when  we  consider  the  length  of  time 
necessary  for  thoroughly  washing  the  precipitated  oxide 
of  lead,  especially  if  the  mineral  be  rich  in  that  substance, 
from  more  than  300  grains  of  ore,  and,  moreover,  the- 
slight  solubility  of  chloride  of  silver  in  chloride  of  ammo¬ 
nium,  which  must  exist  in  very  large  proportion,  the 
advantages  of  this  process  over  the  dry  method,  I  think, 
are  very  doubtful.  A  series  of  experiments  connected 
with  the  estimation  of  silver  must  be  deferred  to  a  future 
number. 


On  Circular  Polarisation,  by  Dr.  J.  H.  Gladstone,  F.R.S. 

(A  discourse  delivered  before  the  Chemical  Society  »n 

Thursday,  May  3,  i860.) 

The  speaker  commenced  by  expressing  his  intention,  on 
account  of  the  immense  mass  of  materials  before  him,  of 
omitting  the  purely  physical  part  of  his  subject,  and 
confining  himself  to  those  departments  which  have  a 
direct  bearing  on  chemical  science.  The  property  of 
circular  polarisation  was  first  observed  by  Arago  in  1 8 1 1  ; 
it  was  investigated  by  Biot,  and  speedily  attracted  the 
attention  of  physicists  in  this  country ;  but  though 
Brewster,  Herschel,  and  Airy  made  early  and  important 
discoveries,  very  little  had  been  done  since  by  the  scien¬ 
tific  men  of  Great  Britain,  while  in  France  and  other 
parts  of  the  continent  investigations  have  rapidly  ex¬ 
tended,  and  this  property  of  light  has  been  applied  to 
the  solution  of  many  chemical  problems. 

The  leading  phenomena  of  circular  polarisation  were 
stated  to  be, — the  absence  of  the  black  cross  when  a  slice 
of  a  crystal  having  this  property  is  cut  in  a  direction 
perpendicular  to  its  axis,  and  examined  by  polarised 
light,  and  the  production  of  different  colours  at  different 
azimuths  of  rotation.  If  such  a  substance  be  placed 
between  the  polariser  and  analyser  of  a  polariscope  the 
maximum  and  minimum  of  light  are  not  obtained  when 
the  plane  of  reflection  is  inclined  to  that  of  polarisation 
at  o°  and  90°,  but  at  other  angles.  The  extent  of  this 
deflection  differs  with  the  colour,  that  is,  the  refrangi- 
bility  of  the  ray ;  thus  a  violet  ray  will  be  deflected  per¬ 
haps  twice  as  much  as  a  red  ray,  and  hence  when  white 
light  is  employed  a  series  of  colours  are  observed  follow¬ 
ing  one  another  when'the  analyser  is  made  to  rotate.  If 
in  order  to  make  these  follow  in  their  natural  order — red, 
orange,  yellow,  green,  blue,  violet,  it  is  necessary  to  turn 
the  analyser  to  the  right,  the  substance  is  said  to  exhibit 
right  handed,  or  positive  circular  polarisation,  if  to  the 
left  it  is  called  left  handed  or  negative. 

A  [list  was  then  given  of  the  substances  which  are 
known  to  exhibit  this  effect  on  the  polarised  ray,  as  far 
as  the  speaker  could  ascertain  them,  with  the  direction 
of  the  polarisation,  the  names  of  the  first  observers  and 
of  those  who  had  subsequently  extended  our  knowledge 
of  the  optical  properties  of  the  body  in  question,  and 
whether  they  form  hemihedral  crystals.  The  substances 
are  quartz,  cinnabar,  chlorate  of  soda,  bromate  of  soda, 
acetate  of  uranium  and  soda  (all  three  in  the  solid  state) 
the  oils  of  turpentine,  lemon,  bergamotte,  anise,  carra- 
way,  spearmint,  rue,  nutmeg,  lavender,  cubebs,  valerian, 
and  amber,  castor  oil,  croton  oil,  balsam  of  Copaiva, 
camphor,  camphoric  acid,  camphovinic  acid,  campho- 
methylic  acid,  formo-benzoic  acid,  sulphamylic  acid, 


Chemical  Nets.  1 
May  19,  i860,  j 


Dr.  Gladstone  on  Circular  Polarisation. 


amylic  alcohol,  naphtha,  tartaric  acid,  tartramide,  tar- 
tramic  acid,  malic  acid,  asparagine,  aspartic  acid,  cane 
sugar,  grape  sugar,  milk  sugar,  starcli  sugar,  diabetes 
sugar,  glucosate  of  sea-salt,  quinine  acid,  quinine,  qui- 
nidine,  quinicine,  cinchonine,  cinchonidine,  cinchonicine, 
quinoidine,  morphine,  strychnine,  salicine,  populine,  code¬ 
ine,  narcine,  picrotoxine,  nicotine,  santonine,  hematoxy¬ 
lin^  jalapine,  phloridzine,  brucine,  narcotine,  and  albumen. 
Some  of  these,  as  the  first  five  on  the  list,  and  tartaric 
acid  and  camphor  with  their  derivatives,  exhibit  either 
right  or  left  handed  polarisation,  according  to  the  speci¬ 
men  examined.  No  attempt  was  made  to  express  in  the 
same  table  the  rotatory  force  possessed  by  the  various 
substances,  not  from  any  lack  of  numerical  data,  but  be¬ 
cause  it  has  often  been  differently  determined  by  different 
observers,  on  account  partly  of  actual  differences  in  the 
samples,  and  because  unfortunately  no  uniform  standard 
has  been  taken.  Thus  Biot  reduces  his  observations 
according  to  the  formula — 


in  which  a  stands  for  the  arc  of  rotation  for  the  red  ray, 
d  the  density,  and  l  the  length  or  thickness  in  milli¬ 
metres  j  p  being  the  rotating  force.  If  the  substance  be 
dissolved  in  water  or  alcohol,  the  proportion  present  as 
well  as  the  length  of  the  solution  must  be  taken  into 
accoimt.  Wilhelmy,  on  the  contrary,  laying  stress  on 
the  molecular  nature  of  this  force,  considers  it  preferable 
to  take  the  different  substances  in  quantities  proportional 
to  their  atomic  weights  in  equal  weights  of  the  solvent ; 
he  makes  his  calculations  also  for  white  light,  and  assumes 
the  molecular  rotating  power  of  cane  sugar  as  ioo.  One 
of  A  ilhelmy’s  tables  was  given  as  an  example  of  the 
elaborate  investigations  that  have  been  made  on  this 
subject. 

Influence  of  State  of  Aggregation. — Oil  of  tur¬ 
pentine  is  the  only  substance  that  has  been  examined  in 
the  three  states  solid,  liquid,  and  gaseous.  It  rotates 
the  plane  of  polarisation  in  each.  Biot,  for  observing 
the  vapour  of  turpentine,  had  to  make  use  of  an  iron 
tube  fifty  feet  in  length,  and  unfortunately  before  he 
could  determine  the  amount  of  rotation  a  burst  of  flame 
occurred,  and  gave  rise  to  a  conflagration  which  he  could 
not  extinguish  without  the  assistance  of  the  public.  The 
existence  of  this  optical  force  in  other  substances  appears, 
however,  to  depend  on  the  manner  in  which  they  are 
crystallised.  Silicic  acid  is  an 'example. 

Influence  of  lemperat ure.  —  The  rotatory  power 
of  t  quartz  increases  with  heat ;  that  of  uncrystallisable 
sugar,  on  the  contrary,  decreases  as  the  temperature  rises 
to  the  extent  of  twelve  parts  in  the  i  ooo  for  each  degree. 
Tartaric  acid  varies  with  the  temperature  to  such  an  ex¬ 
tent  that  by  means  of  cold  it  has  been  reduced  with  the 
solid  acid  to  nil,  and  even  to  a  rotation  in  the  opposite 
direction.  Salts  of  quinine,  and  many  other  substances 
are  known  to  be  affected  by  heat,  but  oil  of  turpentine  is 
said  to  be  the  same  at  different  temperatures,  and  even 
when  frozen. 

Faraday’s  discovery  of  the  influence  of  magnetism  on 
polarised  light,  whether  passing  through  optically  active 
or  inactive  substances  was  alluded  to. 

influence  of  Solution,  —  This  was  stated  to  be  of 
three  kinds : 

1  st.  Some  substances,  as  chlorate  or  bromate  of  soda,  or 
the  double  acetate  of  uranium  and  soda,  exhibit  circular 
polarisation  only  in  the  solid  state.  These  substances, 
therefore,  like  quartz,  appear  to  owe  this  property  to  the 
manner  in  which  their  molecules  are  arranged  in  the 
crystals. 
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2nd.  Other  substances,  all  organic,  exhibit  the  same 
rotatory  power,  -whether  in  the  solid  state,  or  dissolved 
in  some  neutral  solvent,  such  as  water  or  alcohol.  Thus 
barley  sugar,  and  the  same  sugar  dissolved  in  any  pro¬ 
portion  of  water.  Oil  of  turpentine  also  belongs  to  this 
class.  In  such  cases  the  substance  seems  to  owe  its 
optical  power  to  the  very  structure  of  its  molecules. 

3rd.  Other  substances  again  give  a  result  partaking  of 
both  these  characters,  as  though  the  individual  action  of 
the  molecules  were  accompanied  in  the  solid  state  by 
another  action  arising  from  their  regular  arrangement. 
Thus,  according  to  Descloizeaux,  sulphate  of  strychnine 
crystallised  with  1 3  atoms  of  water  rotates  the  plane  of 
polarisation  24  or  25  times  more  than  the  same  salt  in 
solution.  The  curious  observations  of  Arndtsen  on  tar¬ 
taric  acid  and  on  camphor  dissolved  in  alcohol  were  re¬ 
ferred  to. 

Influence  of  Chemical  Combination.  —  In  most 
cases  this  property  is  so  intimately  connected  with  the 
structure  of  the  molecule  itself,  that  it  is  little  affected 
by  chemical  changes  of  an  important  character.  Thus  an 
optically  active  acid  carries  its  powder  [of  rotating  the 
plane  of  polarisation  into  its  salts,  and  the  same  remark 
will  apply  to  an  optically  active  base.  Yet  the  amount 
of  rotation  is  generally  affected  by  this  combination,  and 
sometimes  (as  in  the  case  of  some  malates)  the  direction 
is  reversed.  The  conversion  of  an  acid  into  an  amide, 
and  that  again  into  an  amidogen  acid,  does  not  destroy 
the  power  of  acting  on  a  polarised  beam,  as  is  shown  by 
tartaric  acid,  tartramide,  and  tartramic  acid,  or  by  malic 
acid,  asparagine,  and  aspartic  acid.  Oxidation  and  the  - 
substitution  of  a  compound  radical  for  hydrogen  also  do;  - 
not  destroy  it,  as  is  seen  by  the  optical  power  of  camphor, 
camphoric  acid,  and  camphovinic  or  campliomethylic 
acid.  There  is,  of  course,  some  amount  of  chemical 
change  which  must  be  fatal  to  the  retention  of  this 
power  :  in  the  case  of  malic  acid  this  is  arrived  at  when? 
it  is  converted  by  heat  into  fumaric  acid,  and  what  is 
well  worthy  of  notice,  the  asparagine  [and  malic  acid 
prepared  not  from  the  plant,  but  from  fumarate  of  am¬ 
monia,  are  themselves  optically  inactive.  We  have  no>’ 
evidence  that  an  active  substance  has  ever  been  pre¬ 
pared  artificially  from  an  inactive  one  ;  the  tartaric  acid 
which  Liebig  has  recently  prepared  rotates  polarised 
light  like  the  ordinary  acid,  but  then  it  was  made  from 
milk-sugar,  which  is  itself  active.  It  will  be  interesting 
to  determine  whether  the  tartaric  acid  which  Perkins 
has  just  prepared  from  succinic  acid,  displays  this  pro¬ 
perty.  From  its  belonging  to  the  same  series  as  tartaric 
and  malic  acids,  it  might  be  supposed  that  succinic  acid 
itself  would  affect  the  plane  of  polarisation,  but  the 
speaker  stated  that  he  had  found  it  to  be  perfectly 
inactive. 

Relation  between  Crystalline  Form  and  Circu¬ 
lar  Polarising’  Power.  —  As  far  back  as  1820,  Her-- 
schel  found  that  the  crystals  of  right-handed  and  of  left- 
handed  quartz  differ  from  one  another  in  the  inclination 
of  certain  facets,  but  it  was  reserved  for  Pasteur  to  show 
that  this  relation  between  crystalline  form  and  rotatory 
power  is  one  that  generally  obtains.  It  will  sometimes 
happen  that  a  substance  will  crystallise  in  two  forms 
which  are  both  unsymmetrical,  but  nnsymmetrical  in 
:  opposite  directions,  the  one  appearing  identical  with  the 
other,  when  looked  at  in  a  mirror.  They  differ  in  the 
same  way  as  our  two  hands  differ  from  one  another. 
Such  crystals  are  variously  called  non-superposable,  in¬ 
congruous,  or  opposite  hemihedra.  The  remarkable 
series  of  discoveries  which  Pasteur  wras  enabled  to  make 
on  racemic  and  tartaric  acids,  from  observing  the  opposite 
1  hemihedral  character  of  certain  crystals  of  racemate  of 
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soda  and  ammonia  were  referred  to,  but  not  described, 
as  they  are  well  known  to  English  [chemists,  but  his 
subsequent  researches  in  the  same  direction  were  treated 
at  greater  length.  He  finds  that  active  and  inactive 
bodies,  however  isomeric,  will  not  crystallise  together, 
and  that  it  is  a  general  law  that  where  a  substance  crys¬ 
tallises  in  opposite  hemihedra,  it  indicates  the  existence 
of  two  opposite  powers  of  rotation,  and  vice  versa.  This 
is,  however,  not  a  universal  law,  as  formiate  of  strontia 
proves  on  the  one  hand,  and  the  salts  of  sulphamylic 
acid  on  the  other. 

Chemical  Applications  of  Circular  Polarisa¬ 
tion. — These  were  grouped  under  three  heads  : 

ist.  Quantitative  estimation  of  organic  substances  in 
solution. 

As  cane  sugar  rotates  the  ray  irrespective  of  the 
amount  of  water  in  which  it  is  dissolved,  or  of  the  pre¬ 
sence  of  inactive  substances,  this  property  has  frequently 
been  made  use  of  for  quantitative  determinations. 

The  experiments  of  Clerget  and  others,  and  the  many 
instruments  devised  for  the  purpose,  were  referred  to, 
and  Dr.  Gladstone  then  drew  attention  to  two  polari- 
scopes  on  the  table,  the  one  a  Soleil’s  saccharometer,  the 
property  of  Dr.  Bence  Jones,  the  other  a  modification  of 
Biot’s  instruments  by  Mr.  Heisch.  In  the  latter  case  the 
polariser  consists  of  a  Nicoll’s  prism  and  a  plano-convex 
lens ;  the  tube  for  holding  the  solution  is  very  narrow, 
made  of  black  glass  ground  inside  with  emery,  and  fitted 
at  each  end  with  covers  of  parallel  glass ;  the  analyser 
consists  of  a  small  aperture,  or  lens,  and  a  prism  of 
doubly  refracting  spar ;  and  it  is  attached  to  the  vernier 
of  a  graduated  circle.  If  when  the  index  of  the  scale  is 
at  o°  and  the  extraordinary  image  at  its  greatest  obscu¬ 
rity,  a  solution  of  sugar  be  placed  in  the  intermediate 
tube,  it  is  easy  to  determine  how  much  the  analyser 
must  be  now  turned  to  bring  the  extraordinary  image  to 
its  greatest  obscurity,  or  rather  to  the  u sensitive  tint.” 
Some  details  were  entered  into,  especially  with  reference 
to  the  ingenious  method  of  confirming  the  direct  obser¬ 
vation  by  converting  the  cane  sugar  by  means  of  acid 
into  uncrystallisable  sugar,  which  has  an  inverted  or 
left-handed  rotation.  This  process  also  serves  to  deter¬ 
mine  the  amount  of  cane  sugar  when  mixed  with  glucose 
or  other  right-handed  sugars.  Boiling  with  potash  may 
also  be  employed  for  that  purpose. 

Other  sugars  have  been  quantitatively  determined  in 
like  manner,  and  reference  was  made  to  published 
analyses  of  the  grape  sugar  in  the  wines  of  commerce, 
of  the  sugar  in  milk,  and  of  that  in  diabetic  urine. 

The  percentage  of  sugar  may  be  determined  by  the 
following  formulae,  given  on  the  authority  of  Heisch,  in 
which  a  represents  the  arc  of  rotation  for  lamp  light,  and 
7  the  length  in  inches. 


Cane  sugar 


C  Cl 
.  p  =  6- 09  J 


Inverted  sugar 


p  —  16-026  (i  at  150  C. 


Diabetes  sugar 


.  p  =  8-346  ~ 


In  a  similar  manner  A.  Becquerel  has  determined  the 
amount  of  albumen  in  the  serum  of  the  blood. 

2nd.  Determination  of  what  is  going  forward  in  a 
solution. 

The  variations  of  the  plane  of  polarisation  will  often 
indicate  changes  that  could  not  be  otherwise  observed. 
In  proof  of  this  were  cited  Biot’s  investigations  on  the 
combination  of  tartaric  and  boracic  acids,  and  on  the  ques¬ 
tion  of  solution  in  general ;  the  speaker’s  application  of 
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some  experiments  by  Bouchardat  to  the  further  illustra¬ 
tion  of  the  reciprocal  decomposition  of  binary  compounds 
in  solution  5  and  Becliamp’s  observation  that  crystallised 
starch  sugar  when  dissolved  in  water  gradually  loses  the 
water  with  which  it  was  combined. 

3rd.  Examination  of  isomeric  substances. 

Besides  the  different  tartaric  acids,  Pasteur  has  inves¬ 
tigated  by  this  means  the  isomeric  cinchona  alkaloids, 
and  has  discovered  two  amylie  alcohols.  The  application 
of  circular  polarisation  to  the  distinguishing  of  different 
essential  oils  was  referred  to,  and  the  experiments  of 
Berthelot  on  a  modification  of  the  oils  of  turpentine  and 
lemony  were  described.  The  speaker  concluded  with 
expressing  his  belief  that  circular  polarisation  would 
play  no  unimportant  part  in  the  chemistry  of  the  future. 
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On  the  Arsenic  Eaters  of  Styria,  by  Chakles  Heisch, 
Esq.  F.C.S.  Lecturer  oh  Chemistry  at  the  Middlesex 
Hospital  Medical  College. 

At  the  last  meeting  of  the  Manchester  Philosophical  So¬ 
ciety  I  observe  that  Dr.  Roscoe  called  attention  to  the 
arsenic  eaters  of  Styria.  Having  for  the  last  two  years 
been  in  communication  with  the  medical  men  and  other 
residents  in  the  districts  where  this  practice  prevails,  I 
shall  feel  obliged  if  you  will  allow  me  through  your 
journal  to  make  known  the  facts  I  have  at  present  col¬ 
lected.  The  information  is  derived  mainly  from  Dr. 
Lorenz,  Imperial  Professor  of  Natural  History,  formerly 
of  Salzburg,  from  Dr.  Carl  Arbele,  Professor  of  Anatomy 
in  Salzburg,  and  Dr.  Kottowitz,  of  Neuhaus,  besides 
several  non-medical  friends.  If  human  testimony  be 
worth  anything,  the  fact  of  the  existence  of  arsenic  eaters 
is  placed  beyond  a  doubt.  Dr.  Lorenz,  to  whom  ques¬ 
tions  were  first  addressed,  at  once  stated  that  he  was 
aware  of  the  practice,  but  added,  that  it  is  generally  dif¬ 
ficult  to  get  hold  of  individual  cases,  as  the  obtaining  of 
arsenic  without  a  doctor’s  certificate  is  contrary  to  law, 
and  those  who  do  so  are  very  anxious  to  conceal  the  fact, 
particularly  from  medical  men  and  priests.  Dr.  Lorenz 
was,  however,  well  acquainted  with  one  gentleman,  an 
arsenic  eater,  with  whom  he  kindly  put  me  in  communi¬ 
cation,  and  to  whom  I  shall  refer  again  more  particularly. 
He  also  says  that  he  knows  arsenic  is  commonly  taken  by 
the  peasants  in  Styria,  the  Tyrol,  and  the  Salzkammergut, 
principally  by  huntsmen  and  woodcutters,  to  improve 
their  wind  and  prevent  fatigue.  He  gives  the  following 
particulars : — 

u  The  arsenic  is  taken  pure  in  some  warm  liquid,  as 
coffee,  fasting,  beginning  with  a  bit  the  size  of  a  pin’s 
head,  and  increasing  to  that  of  a  pea.  The  complexion 
and  general  appearance  are  much  improved,  and  the 
parties  using  it  seldom  look  so  old  as  they  really  are,  but 
he  has  never  heard  of  any  case  in  which  it  was  used  to 
improve  personal  beauty,  though  he  cannot  say  that  it 
never  is  so  used.  The  first  dose  is  always  followed  by 
slight  symptoms  of  poisoning,  such  as  burning  pain  in 
the  stomach  and  sickness,  but  not  very  severe. 

u  Once  begun,  it  can  only  be  left  oft*  by  very  gradually 
diminishing  the  daily  dose,  as  a  sudden  cessation  causes 
sickness,  burning  pains  in  the  stomach,  and  other  symp¬ 
toms  of  poisoning,  very  speedily  followed  by  death. 

i(  As  a  rule,  arsenic  eaters  are  very  long  lived,  and  are 
peculiarly  exempt  from  infectious  diseases,  fevers,  &e. 
but  unless  they  gradually  give  up  the  practice  invariably 

die  suddenlv  at  last. 

* 
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(( In  some  arsenic  works  near  Salzburg-  with,  which  he 
is  acquainted,  he  says  the  only  men  who  can  stand  the 
work  for  any  time  are  those  who  swallow  daily  doses  of 
arsenic,  the  fumes,  &c.  soon  killing  the  others.  The  di¬ 
rector  of  these  works,  the  gentleman  before  alluded  to, 
sent  me  the  following  particulars  of  his  own  case.  (This 
gentleman’s  name  I  suppress,  as  he  writes  that  he  does 
not  wish  the  only  thing  known  about  him  in  England  to 
be  the  fact  that  he  is  an  arsenic  eater ;  but  if  any  judicial 
inquiry  should  arise  which  might  render  positive  evi¬ 
dence  of  arsenic  eating  necessary,  his  name  and  testimony 
will  be  forthcoming)  : — 

u  ‘  At  seventeen  years  of  age,  while  studying  assaying, 
I  had  much  to  do  with  arsenic,  and  was  advised  by  my 
teacher,  M.  Bonsch,  Professor  of  Chemistry  and  Minera¬ 
logy  at  Eisleben,  to  begin  the  habit  of  arsenic  eating.  I 
quote  the  precise  words  he  addressed  to  me  : — ‘  If  you 
wish  to  continue  the  study  of  assaying,  and  become  here¬ 
after  superintendent  of  a  factory,  more  especially  of  an 
arsenic  factory,  in  which  position  there  are  so  few,  and 
which  is  abandoned  by  so  many,  and  to  preserve  your¬ 
self  from  the  fumes,  which  injure  the  lungs  of  most,  if 
not  of  all,  and  to  continue  to  enjoy  your  customary  health 
and  spirits,  and  to  attain  a  tolerably  advanced  age,  I  ad¬ 
vise  you,  nay,  it  is  absolutely  necessary,  that  besides 
strictly  abstaining  from  spirituous  liquors,  you  should 
leam  to  take  arsenic  ;  but  do  not  forget,  when  you  have 
attained  the  age  of  fifty  years,  gradually  to  decrease 
your  dose,  till  from  the  dose  to  which  you  have  become 
accustomed  you  return  to  that  with  which  you  began,  or 
even  less.’  I  have  made  trial  of  my  preceptor’s  prescrip¬ 
tions  till  now,  the  forty-fifth  year  of  my  age.  The  dose 
with  which  I  began,  and  that  which  I  take  at  present,  I 
enclose ;  they  are  taken  once  a  day,  early,  in  any  warm 
liquid,  such  as  coffee,  but  not  in  any  spirituous  liquors.’ 
The  doses  sent  were  No.  1,  original  dose,  three  grains  5 
No.  2,  present  dose,  twenty- three  grains  of  pure  white 
arsenic  in  coarse  powder.  Dr.  Arbele  says  this  gentle¬ 
man’s  daily  dose  has  been  weighed  there  also,  and  found 

as  above.  Mr. - continues  : — (  About  an  hour  after 

taking  my  first  dose  (I  took  the  same  quantity  daily  for 
three  months),  there  followed  slight  perspiration  with 
griping  pains  in  the  bowels,  and  after  three  or  four  hours 
a  loose  evacuation ;  this  was  followed  by  a  keen  appe¬ 
tite  and  a  feeling  of  excitement.  With  the  exception  of 
the  pain,  the  same  symptoms  follow  every  increase  of  the 
dose.  I  subjoin,  as  a  caution,  that  it  is  not  advisable  to 
begin  arsenic  eating  before  the  age  of  twelve  or  after 
thirty  years.’  In  reply  to  my  question,  if  any  harm  re¬ 
sults  from  either  interrupting,  or  altogether  discontinuing 
the  practice,  he  replies,  1  Evil  consequences  only  ensue 
from  a  long  continued  interruption.  From  circumstances 
I  am  often  obliged  to  leave  it  off  for  two  or  three  days, 
and  I  feel  only  slight  languor  and  loss  of  appetite,  and  I 
resume  taking  the  arsenic  in  somewhat  smaller  doses. 
On  two  occasions,  at  the  earnest  solicitations  of  my 
friends,  I  attempted  entirely  to  leave  off  the  arsenic. 
The  second  time  was  in  January  1855.  I  was  induced 
to  try  it  a  second  time  from  a  belief  that  my  first  illness 
might  have  arisen  from  some  other  cause.  On  the  third 
day  of  the  second  week  after  leaving  off  the  dose  I  was 
attacked  with  faintness,  depression  of  spirits,  mental 
weakness,  and  a  total  loss  of  the  little  appetite  I  still 
had  ;  sleep  also  entirely  deserted  me.  On  the  fourth  day 
I  had  violent  palpitation  of  the  heart,  accompanied  by 
profuse  perspiration.  Inflammation  of  the  lungs  fol¬ 
lowed,  and  I  was  laid  up  for  nine  weeks,  the  same 
as  on  the  first  occasion  of  leaving  off  the  arsenic.  Had  I 
not  been  bled,  I  should  most  likely  have  died  of  apoplexy. 
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As  a  restorative,  I  resumed  the  arsenic  eating  in  smaller 
doses,  and  with  a  firm  determination  never  again  to  be 
seduced  into  leaving  it  off,  except  as  originally  directed 
by  my  preceptor.  The  results  on  both  occasions  were 
precisely  the  same,  and  death  would  certainly  have  en¬ 
sued  had  I  not  resumed  arsenic  eating-.’  One  of  the  most 
remarkable  points  in  this  narrative  is  that  this  gentleman 
began  with  a  dose  which  we  should  consider  poisonous. 
This  is  the  only  case  of  which  I  have  been  able  to  obtain 
such  full  particulars,  but  several  others  have  been  men¬ 
tioned  to  me  by  those  who  knew  the  parties,  and  can 
vouch  for  their  truth,  which  I  will  briefly  relate. 

u  One  gentleman,  besides  stating  that  he  is  well  aware 
of  the  existence  of  the  practice,  says  he  is  well  acquainted 
with  a  brewer  in  Klagenfiirth  who  has  taken  daily  doses 
of  arsenic  for  many  years ;  he  is  now  past  middle  life, 
but  astonishes  every  one  by  his  fresh  juvenile  appear¬ 
ance  }  he  is  always  exhorting  other  people  to  follow 
his  example,  and  says,  (  See  how  strong  and  fresh  I 
am,  and  what  an  advantage  I  have  over  you  all !  In 
times  of  epidemic  fever  or  cholera,  what  a  fright  you 
are  in,  while  I  feel  sure  of  never  taking  infection.’ 

“  Dr.  Arbele  writes,  ‘  Mr.  Curator  Kiirsinger  (I  presume 
curator  of  some  museum  at  Salzburg),  notwithstanding 
his  long  professional  work  in  Lungau  and  Binzgau,  knew 
only  two  arsenic  eaters,  one  the  gentleman  whose  case 
has  just  been  related,  the  other  the  ranger  of  the  hunting 
district  in  Grossarl,  named  Trauner.  This  man  was  at 
the  advanced  age  of  8 1  still  a  keen  chamois  hunter  and 
an  active  climber  of  mountains ;  he  met  his  death  by  a 
fall  from  a  mountain  height  while  engaged  in  his  occu¬ 
pation.  Mr.  Kiirsinger  says  he  always  seemed  very- 
healthy,  and  every  evening  regularly,  after  remaining 
a  little  too  long  over  his  glass,  he  took  a  dose  of  arsenic, 
which  enabled  him  to  get  up  the  next  morning-  perfectly 
sober  and  quite  bright.  Professor  Fenzl  of  Vienna  was 
acquainted  with  this  man,  and  made  a  statement  before 
some  learned  society  concerning  him,  a  notice  of  which 
Mr.  Kiirsinger  saw  in  the  Wiener  Zeitung ,  but  I  have 
not  been  able  to  find  the  statement  itself.  Mr.  Krum, 
the  pharmaceutist  here,  tells  me  that  there  is  in  Stiirz- 
burg  a  well  known  arsenic  eater,  Mr.  Schmid,  who  now 
takes  daily  twelve,  and  sometimes  fifteen,  grains  of 
arsenic.  He  began  taking  arsenic  from  curiosity,  and 
appears  very  healthy,  but  always  becomes  sickly  and 
falls  away  if  he  attempts  to  leave  it  off.  The  director 
of  the  arsenic  factory  before  alluded  to  is  also  said  to  be 
very  healthy,  and  not  to  look  so  old  as  forty-five,  which 
he  really  is.’ 1 

11  As  a  proof  how  much  secrecy  is  observed  by  those 
who  practise  arsenic  eating,  I  may  mention  that  Dr.  Ar¬ 
bele  says  he  inquired  of  four  medical  men,  well  acquainted 
with  the  people  of  the  districts  in  question,  both  in  the 
towns  and  country,  and  they  could  not  tell  him  of  any 
individual  case,  but  knew  of  the  custom  only  by  report. 

u  Two  criminal  cases  have  been  mentioned  to  me,  in 
which  the  known  habit  of  arsenic  eating  was  successfully 
pleaded  in  favour  (of  the  accused.  The  first,  by  Dr.  Kot- 
towitz  of  Neuhaus,  was  that  of  a  girl  taken  np  in  that 
neighbourhood  on  strong  suspicion  of  having  poisoned 
one  or  more  people  with  arsenic,  and  though  circum¬ 
stances  were  strongly  against  her,  yet  the  systematic 
arsenic  eating  in  the  district  was  pleaded  so  successfully 
in  her  favour,  that  she  was  acquitted,  and  still  lives  near 
Neuhaus,  but  is  believed  by  every  one  to  be  guilty.  The 


1  The  man  above  mentioned  seems  quite  to  differ  with  Mr - on  the  im¬ 

propriety  of  taking  arsenic  with  spirituous  liquors,  and  actually  employs 
it  as  a  means  of  correcting  their  effects.  All  others  that  I  have  heard  of 
concur  in  saying  that  it  should  be  taken  fasting. 
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other  ease  was  mentioned  by  Dr.  Lorenz.  A  woman  was 
accused  of  poisoning  her  husband,  but  brought  such  clear 
proof  that  he  was  an  arsenic  eater,  as  fully  to  account  for 
arsenic  being  found  in  the  body.  She  was,  of  course, 
acquitted. 

u  One  fact  mentioned  to  me  by  some  friends  is  well 
worthy  of  note.  They  say  :  ‘  In  this  part  of  the  world, 
when  a  graveyard  is  full,  it  is  shut  up  for  about  twelve 
years,  when  all  the  graves  which  are  not  private  pro¬ 
perty  by  purchase  are  dug  up,  the  bones  collected  in  the 
charnel-house,  the  ground  ploughed  over,  and  burying 
begins  again.  On  these  occasions  the  bodies  of  arsenic 
eaters  are  found  almost  unchanged,  and  recognisable  by 
their  friends.  Many  people  suppose  that  the  finding  of 
their  bodies  is  the  origin  of  the  story  of  the  vampire.’ 
In  the  Meclicinischer  Jahrbuch  ties  Osier :  Kaiser staates, 
1822,  neuest  Folge,  there  is  a  report  by  Professor  Schall- 
gruber,  of  the  Imperial  Lyceum  at  Clratz,  of  an  investi¬ 
gation  undertaken  by  order  of  government  into  various 
cases  of  poisoning  by  arsenic.  After  giving  details  of  six 
post-mortem  examinations,  he  says : — £  The  reason  of  the 
frequency  of  these  sad  cases  appears  to  me  to  be  the  fami¬ 
liarity  with  arsenic  which  exists  in  our  country,  parti¬ 
cularly  the  higher  parts.  There  is  hardly  a  district  in 
Upper  Styria  where  you  will  not  find  arsenic  in  at  least 
one  house  under  the  name  of  hydrach.  They  use  it  for 
the  complaints  of  domestic  animals,  to  kill  vermin,  and 
as  a  stomachic  to  excite  an  appetite.  I  saw  one  peasant 
show  another,  on  the  point  of  a  knife,  how  much  arsenic 
he  took  daily,  without  which,  he  said,  he  could  not  live  ; 
the  quantity  I  should  estimate  at  two  grains.  It  is  said, 
but  this  I  will  not  answer  for,  that  in  that  part  of  the 
country  this  poison  is  used  in  making  cheese  ;  and,  in 
fact,  several  cases  of  poisoning  by  cheese  have  occurred 
in  Upper  Styria,  one  not  long  since.  The  above-men¬ 
tioned  peasant  states,  I  believe  truly,  that  they  buy  the 
arsenic  from  the  Tyrolese,  who  bring  into  the  country 
spirits  and  other  medicines,  and  so  are  the  cause  of  much 
mischief.’  This  report  is,  I  believe,  mentioned  in  Or- 
fila’s  Toxicology ,  and  one  or  two  other  works,  but  I  have 
not  seen  it  quoted  myself,-  it  is  interesting,  as  being  early 
and  official  evidence  of  arsenic  eating.  Since  I  received 
the  above  information,  a  gentleman  who  was  studying  at 
this  hospital,  told  me  that,  when  an  assistant  in  Lincoln¬ 
shire,  he  knew  a  man  who  began  taking  arsenic  for  some 
skin  disease,  and  gradually  increased  the  dose  to  five 
grains  daily.  He  said  he  himself  supplied  him  with  this 
close  daily  for  a  long  time.  He  wrote  to  the  medical 
man  with  whom  he  was  assistant,  and  I  have  been  for  a 
long  time  promised  full  particulars  of  the  case,  but  be¬ 
yond  the  fact  that  he  took  five  grains  of  arsenic,  in  the 
form  of  Fowler’s  solution,  daily,  for  about  six  years,  and 
could  never  leave  it  off  without  inconvenience  and  a  re¬ 
turn  of  his  old  complaint,  I  have  as  yet  not  received 
them.  I  have  delayed  publishing  these  facts  for  some 
time,  hoping  to  get  information  011  some  other  points,  for 
which  I  have  written  to  my  friends  abroad ;  but  as  con¬ 
siderable  delay  takes  place  in  all  communications  with 
them,  I  have  thought  it  better  to  publish  at  once  the 
information  I  have  already  received.  All  the  parties 
spoken  of  are  people  on  whom  the  fullest  reliance  can  be 
placed,  and  who  have  taken  much  pains  to  ascertain  the 
foregoing  particulars.  The  questions  which  still  remain 
unanswered  are  these  : — 

“  1  st.  Can  any  official  report  be  obtained  of  the  trials 
of  the  two  people  mentioned  by  Drs.  Kottowitz  and 
Lorenz  ? 

u  2nd.  Do  medical  men  in  these  districts,  when  using- 
arsenic  medicinally,  find  the  same  cumulative  effects  as 


we  experience  here  P  Or  is  there  anything  in  the  air  or 
mode  of  living  which  prevents  it  P 

“  3rd.  Can  any  evidence  be  obtained  as  to  how  much  of 
the  arsenic  taken  is  excreted  ?  to  show  whether  the 
body  gradually  becomes  capable  of  enduring  its  presence, 
or  whether  it  acquires  the  power  of  throwing  it  off?  2 
11 1  have  proposed  to  the  gentleman  who  furnished  me 
with  the  particulars  of  his  own  case  either  to  make  an 
estimate  of  the  arsenic  contained  in  his  own  urine  and 
faeces  during  twenty-four  hours,  or  to  collect  the  same 
and  forward  them  to  me  that  I  may  do  so,  but  as  yet 
have  received  no  answer.” — Pharmaceutical  Journal. 
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Lecture  IV.  (May  1,  i860.)  On  Bone. 

Passing  from  the  skin  of  animals  and  its  appendages,  I  wish 
to  draw  your  attention  to  night  to  those  solid  interior  parts 
which  we  call  the  skeleton,  and  these  skeletons  are  composed 
of  bones,  which  being  solid,  white,  and  durable,  are  used  for 
a  variety  of  purposes  in  the  arts.  We  find  the  bones  which 
are  thus  used  in  the  arts  in  all  the  classes  of  vertebrate  ani¬ 
mals.  There  are  fewer  used,  perhaps,  for  the  manufacture 
of  solid  articles  of  use  from  the  fish  than  from  any  other 
class ;  but  whenever  animals  have  bones  they  have  the  same 
chemical  constituents,  and  these  chemical  constituents  will  be 
employed  for  a  variety  of  purposes. 

If  we  take  bones  and  examine  them,  we  shall  find  that 
they  are  made  up  of  a  kind  of  cellular  structure.  Bones  are 
of  various  kinds.  There  are  flat  and  round  bones.  For 
commercial  purposes  this  is  of  importance.  In  the  interior 
they  are  softer  than  on  the  exterior.  The  external  surface 
is  hard,  whilst  the  internal  cancellated  structure,  as  it  is 
called,  is  soft,  but,  whether  hard  or  soft,  we  get  the  same 
general  structure. 

Now  if  we  take  a  bone  and  look  at  its  surface  we  shall  find 
that  there  are  a  number  of  rather  large  holes,  and  if  you  make 
a  section  of  it  you  will  meet  those  holes  which  lead  to  canals, 
called  Haversian  canals,  from  M.  Havers,  who  was  the  first 
to  describe  them.  These  vary  much  in  size.  They  are 
smaller  in  the  harder  parts  of  bone  and  larger  in  the  softer 
parts,  but  whether  large  or  small  they  are  always  surrounded 
with  a  series  of  lamella?,  which  are  made  up  of  a  number  of 
little  bodies,  which  are  called  by  the  anatomists  sometimes 
lacunae  and  sometimes  corpuscles,  thus  showing  the  difficulty 
of  making  up  their  minds  whether  they  were  solid.  I  think 
the  universal  conviction  now  is  that  they  are  hollow.  From 
each  side  of  them  we  have  little  canals  opening  out  into  the 
substances  of  the  bones ;  canaliculi  is  their  Latin  name 
they  communicate  one  with  the  other.  Now  between  these 
little  cells  we  have  everywhere  a  common  structure,  composed 
of  four-sided  bodies  surrounding  that  canal.  Now  these  little 
bodies  are  particles  of  phosphate  of  lime  which  constitute  the 
brickwork,  as  it  were  the  walls  of  these  curiously  shaped 
cells.  The  bones  are  finished  off  with  two  structures,  which 
are  not  immediately  osseous.  There  is  a  membrane  covering 
them  which  is  a  fibrous  membrane,  and  in  the  interior  there 
is  what  we  call  marrow,  and  we  find  that  the  fact  of  the  bones 
being  hollow  is  of  considerable  utility  in  their  manufacture. 
The  little  cells  of  which  I  have  spoken,  curiously  enough 
differ  in  size  in  almost  every  species  of  animal,  so  that  a  per¬ 
son  well  informed  with  regard  to  the  structure  of  bone  may 
easily  tell  by  the  aid  of  the  microscope  whether  a  minute  sec¬ 
tion,  hardly  perceptible  to  the  naked  eye,  belong  to  a  man,  to 
an  animal,  to  a  bird,  or  to  a  fish.  We  are  indebted  to  Pro- 


5  The  fact  of  the  preservation  of  the  bodies  shows  that  some  consider¬ 
able  quantity  must  be  retained. 
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fessor  Quekett  of  the  College  of  Surgeons  for  haying  pointed 
out  a  remarkable  fact  with  regard  to  the  bone  cells,  and  that 
is  that  they  correspond  in  size  with  the  size  of  the  blood 
globules.  You  know  that  animals  contain  a  quantity  of 
cells  called  blood  cells,  which  vary  in  size  in  different  ani¬ 
mals.  In  the  human  being  the  globules  are  the  3500th  part 
of  an  inch  in  diameter,  and  the  bone  cells  are  the  2000th  of 
an  inch.  In  birds  the  bone  cells  are  about  the  5000th  of  an 
inch  in  diameter,  whilst  the  blood  globules  are  the  6000th. 
In  reptiles  the  globules  are  not  more  than  the  700,000th  of 
an  inch  in  diameter,  and  the  bone  cells  not  more  than  the 
500,000th.  There  is  then  a  general  correspondence  between 
these  two  bodies,  but  there  are  numerous  exceptions,  and  the 
law  does  not  hold  in  all  cases. 

Having  said  thus  much  with  regard  to  the  microscopical 
structure  of  bone,  let  me  call  your  attention  to  its  chemical 
composition.  I  have  noted  this  down  in  the  syllabus  in  order 
that  you  might  carry  these  figures  away,  and  it  becomes  fre¬ 
quently  a  matter  of  great  interest  to  recollect  figures.  Now 
I  have  put  down  the  composition  very  generally.  It  is  not 
exactly  the  composition  of  human  bones,  or  horses  bones,  or 
ox  bones,  but  it  approaches  very  nearly  the  composition  of 
any  of  them.  You  will  find  that  the  gelatine  and  fat,  that 
is  to  say,  the  parts  which  compose  the  bulk  of  its  tissue  and 
that  which  constitutes  the  marrow,  are  about  40  parts  of  100, 
while  the  substance  known  as  phosphate  of  lime  amounts  to 
50  parts ;  then  we  have  carbonate  of  lime,  the  common  chalk, 
in  the  proportion  of  8  per  cent. ;  and  then  we  have  a  little 
Derbyshire  spar,  or  fluoride  of  calcium  1  per  cent. — why  it 
is  there  we  do  not  know,  but  there  it  is,  and  it  is  very  gene¬ 
rally  present  in  the  higher  animals.  Then  there  are  sul¬ 
phates,  magnesian  salts,  and  so  on,  about  one  part  in  100. 

I  go  on  to  point  out  the  properties  of  these  constituents, 
because  the  properties  of  these  substances  are  the  properties 
which  render  the  bone  so  valuable  in  the  arts. 

And,  first,  with  regard  to  gelatine.  I  will  not  further  de¬ 
scribe  gelatine  this  evening  than  just  remind  you  that  it 
is  that  material  of  which  I  spoke  at  first  as  distinguishing 
the  animal  from  the  vegetable  kingdom,  which  we  find  con¬ 
stituting  the  great  bulk  of  the  skin  of  animals,  and  which, 
when  placed  in  contact  with  tannic  acid,  forms  an  insoluble 
substance,  and  which  lies  at  the  foundation  of  our  great 
leather  manufactory.  As  that  substance  which,  when  boiled 
out  of  calves  head  and  calves  feet  forms  jellies,  and  which 
when  obtained  from  the  clippings  of  bones  and  hides  makes 
size  and  glue.  I  need  not  describe  it  further,  for  we  see 
how  vastly  important  a  substance  this  is. 

Of  the  fat  next  I  will  only  say  that  it  constitutes  in  bone 
an  important  substance.  We  shall  find  by  and  by  that  it  is 
a  bad  economy  to  throw  bones  away,  that  there  are  persons 
in  London  willing  and  anxious  to  purchase  those  bones,  not 
so  much  for  the  phosphate  of  lime  as  for  the  fat  obtained 
from  them,  which  is  applied  in  making  candles  and  soap. 
Now  the  fat  exists  in  the  marrow,  and  very  generally  through¬ 
out  the  structure  of  the  bone.  The  phosphate  of  lime  has  for 
one  of  its  principal  constituents  phosphorus,  which  is  so  in¬ 
flammable  that  we  have  to  keep  it  in  water  to  prevent  it  from 
taking  fire.  This  combined  with  a  large  quantity  of  oxygen 
gas  forms  an  acid  called  phosphoric  acid,  which  is  combined 
with  lime  to  constitute  phosphate  of  lime.  The  first  source 
of  this  phosphate  of  lime  as  it  comes  into  this  bone  is 
in  the  rocks  which  lie  at  the  very  foundation  of  the  earth. 
First  it  is  dissolved  by  carbonic  acid  gas  in  water,  then 
picked  up  by  the  delicate  blades  of  plants,  then  introduced 
into  the  stomachs  of  animals,  then  deposited  in  their  bones, 
then  thrown  out  by  them  and  carefully  collected  by  man  and 
thrown  on  to  his  fields  with  so  much  diligence  where  he 
grows  his  cereals.  It  is  from  these  last  we  obtain  the  phos¬ 
phate  of  lime  which  is  contained  in  our  bones.  The  car¬ 
bonate  of  lime  is  not  an  uninteresting  constituent.  We  can 
generally  get  evidence  of  its  existence  by  pouring  upon  a 
crushed  bone  some  sulphuric  acid,  which  produces  an  effer¬ 
vescence.  Eight  parts  in  1 00  of  our  bones  are  carbonate  of 
lime ;  and  it  is  well  here  to  speak  of  the  relation  between 


carbonate  and  phosphate  of  lime  in  forming  the  skeletons  of 
so  large  a  number  of  animals.  In  corals  we  have  principally 
carbonate  of  lime  ;  but  as  we  pass  up  to  insects  and  to  crabs 
and  lobsters  we  find  a  little  phosphate  of  lime  coming  in,  and 
as  we  go  higher  the  phosphate  of  lime  increases, °and  the 
carbonate  of  lime  decreases  until  we  come  to  man,  who 
possesses  the  largest  amount  of  phosphate  of  lime.  The  car¬ 
bonate,  however,  has  not  been  wholly  dispossessed.  It  may 
be  represented  by  this  diagram  — 


You  see  here  for  man  we  put  50  of  phosphate  of  lime  and 
1  o  of  carbonate  of  lime,  and  then  the  phosphate  of  lime  goes 
on  decreasing  as  the  animal  goes  lower  in  the  scale,  until  at 
last  we  find  scarcely  any  phosphate,  but  large  quantities  of  car¬ 
bonate  of  lime.  Fluoride  of  lime  is  interesting  as  occurring  in 
the  human  bones  as  well  as  the  bones  of  the  lower  animals,  and 
there  is  a  very  curious  fact  in  connection  with  its  presence, 
and  that  is,  that  a  large  number  of  the  elephant  tusks  that 
have  recently  been  brought  from  the  Himalayas  are  found 
to  contain,  not  phosphate  of  lime  or  carbonate  of  lime,  but 
fluoride  of  calcium,  and  it  is  supposed  by  some  that  animals 
really  did  form  their  bones  of  fluoride  of  calcium,  while 
others  suppose  that  the  bones  while  remaining  in  the  earth 
change  from  phosphate  of  lime  to  fluoride  of  calcium.  Now 
I  will  here  call  your  attention  to  what  we  shall  find  of  ulti¬ 
mate  service,  that  carbonates  of  lime  are  in  themselves  inso¬ 
luble  in  water,  but  if  water  falls  down  to  the  earth  charged 
with  carbonic  acid  gas,  as  it  does  when  passing  through  our 
atmosphere,  that  water  has  the  power  of  dissolving  the  car¬ 
bonate  and  also  the  phosphate  of  lime.  We  have  no  other 
means  of  understanding  how  it  is  that  the  little  plants  could 
pick  up  this  phosphate  of  lime  unless  it  was  dissolved,  and 
it  appears  that  phosphate  of  lime  dissolves  in  water  contain¬ 
ing  carbonic  acid  gas ;  and  fluoride  of  calcium,  or  Derbyshire 
spar,  dissolves  in  water  containing  carbonic  acid  gas,  but  not 
with  equal  facility.  The  carbonate  dissolves  much  more  freely 
than  phosphate,  and  phosphate  more  freely  than  fluoride;  hence 
it  comes  to  pass  that  water  passing  over  a  substance  contain¬ 
ing  phosphate  of  lime  and  also  over  fluoride  would  prefer 
taking  up  the  phosphate  to  the  fluoride,  and  will  drop  the 
one  and  take  up  the  other.  Now  you  see  how  our  elephants’ 
bones  would  part  with  the  phosphate  and  take  up  the 
fluoride.  Thus  you  see  how  we  have  this  fluoride  of  calcium. 
In  our  secondary  and  tertiary  formations  we  have  de¬ 
posits  called  coprolites,  wdiich  are  sent  to  the  agriculturists 
and  used  for  agricultural  purposes.  How  is  it  then  we 
have  this  deposit?  Why  a  rain  containing  carbonic  acid 
gas  has  percolated  through  these  bodies  and  carried  away 
the  carbonate  of  lime  and  left  behind  this  precious  phos¬ 
phate  of  lime  for  the  increase  of  our  civilisation  and  the 
preservation  of  our  lives.  Then  besides  this  phosphate  and 
carbonate  of  lime  and  this  fluoride  of  calcium,  we  have 
certain  salts  which  are  worth  mentioning  as  substances 
relating  to  the  use  of  bone.  There  is  magnesia,  which  must 
be  there,  and  woe  be  to  the  man  whose  bones  cannot  contain 
magnesia.  But  we  may  leave  these  and  look  now  to  the  uses 
to  which  these  remarkable  substances  are  applied.  In  the 
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first  Lecture  I  mentioned  to  you  that  we  might  make  a  class 
of  those  things  which  were  applied  to  the  production  of  solid 
articles  of  use,  and  you  see  if  you  look  around  that  all  solid 
substances  are  applied  to  some  purpose.  We  find  shells 
forming  the  handles  of  knives,  and  bones  and  ivory  used  for 
the  same  purpose.  Now  there  are  a  great  number  of  uses  of 
this  kind  to  which  bone  is  applied.  We  have  a  very  useful 
application  of  bone  in  the  production  of  buttons.  Those 
buttons  are  turned  in  prodigious  quantities  in  the  towns  of  Bir¬ 
mingham  and  Sheffield,  and  they  are  sent  out  into  the  world 
in  thousands  almost  from  year  to  year.  They  are  so  cheap 
that  some  of  them  are  sold  at  the  rate  of  twelve  dozen  for  two¬ 
pence  wholesale.  Recollecting  these  facts  you  will  come  to 
appreciate  the  importance  of  bone  in  considering  how  valuable 
these  little  materials  are  to  man  in  covering  himself  from 
the  scorching  rays  of  the  sun  or  the  inclemency  of  the 
weather.  Then  there  are  carvings  of  bone  and  ivory,  such 
as  combs,  brushes,  parasol  handles,  book  openers,  and  so  on, 
too  numerous  to  mention.  We  do  not  throw  away  even  the 
sawdust  and  bone  raspings.  All  these  are  collected  together 
and  sold  for  various  purposes  in  the  arts.  One  purchases 
the  bone  dust  and  shavings  for  the  purpose  of  manufacturing 
size.  Another  buys  the  bone  dust  for  a  supposed  nutritious 
article  of  diet,  and  thus  we  find  the  roughest  parts  are  em¬ 
ployed.  The  refuse  of  the  button-makers  is  gathered  up  and 
sent  off  to  the  glue-makers  and  manure  manufacturers,  and  not 
a  particle  is  lost.  After  the  gelatine  has  been  boiled  out  the 
phosphate  of  lime  is  left,  and  from  this  phosphate  of  lime 
phosphorus  is  procured.  The  chemist,  by  means  of  phos¬ 
phorus,  illustrates  a  variety  of  processes.  He  can  show  you 
the  composition  of  the  atmosphere  and  the  nature  of  com¬ 
bustion,  and  a  variety  of  other  effects  which  he  could  not  by 
any  other  agent.  In  the  present  day  it  is  obtained  princi¬ 
pally  for  the  use  of  the  lucifer  match-manufacturer.  Many 
of  you  can  recollect  how  our  grandfathers  and  grandmothers 
after  much  labour  and  patience  obtained  a  light  by  means  of 
a  match  with  sulphur.  What  a  blowing  there  was,  and  what 
tears  were  often  shed  before  a  fire  was  lighted  of  a  morning, 
and  frequently  of  an  evening  before  a  candle  could  be  seen 
on  the  table ;  but  now  all  this  has  gone  by.  I  can  remember, 
when  I  was  a  lad,  standing  in  the  market  place  of  my  native 
town  seeing  a  man  come  down  the  steps  with  a  box  full  of 
little  boxes  of  matches,  which  we  all  thought  wonderful. 
He  said  we  might  not  use  them  because  the  magistrates  con¬ 
sidered  them  dangerous ;  he  rubbed  them  with  a  little  phos¬ 
phorus  and  thus  procured  a  light.  The  magistrates  forbade 
the  man  to  sell  them,  at  any  rate  at  that  time,  as  it  was  just 
when  some  evil  disposed  persons  were  signing  themselves 
“  Swing.”  The  lucifer  match-maker  combines  the  phos¬ 
phorus  with  one  or  two  substances,  either  chlorate  of  potash 
or  nitrate  of  potash.  The  quiet  lucifer  matches  and  foreign 
are  made  with  nitrate  of  potash.  The  nitrate  of  potash  in 
giving  up  its  oxygen  to  burn  does  not  make  much  fuss  about 
it,  but  the  chlorate  of  potash  makes  a  deal  of  demonstration 
and  noise. 

Now  there  are  two  kinds  of  phosphorus,  and  one  of  which 
does  not  require  to  be  kept  in  water.  It  is  called  red  or 
allotropic  phosphorus,  and  was  discovered  by  Schrotter. 
Now  the  manufacture  of  these  matches  is  attended  with  a 
dreadful  drawback  to  the  persons  engaged.  Whilst  heating 
the  phosphorus  a  certain  quantity  of  the  fumes  escape  into 
the  air.  They  are  taken  into  the  system,  and  although  the 
action  is  imperfectly  understood,  yet  there  can  be  no  doubt 
that  the  agency  of  the  phosphorus  is  to  act  upon  the  bone 
and  to  render  it  less  capable  of  supporting  the  solid  parts, 
and  those  bones  die  of  disease.  It  was  hoped  that  a  remedy 
had  been  found  for  this,  but  I  understand  that  the  red  phos¬ 
phorus  is  not  sufficiently  inflammable,  and  is  very  little 
employed  in  the  present  day. 

Passing  on  from  the  manufacture  of  phosphorus  and 
lucifer  matches,  I  just  call  your  attention  to  the  marrow  and 
fat  in  the  bones.  I  shall,  more  particularly  in  the  next 
Lecture,  have  to  speak  of  the  action  of  these  fatty  matters, 
first,  upon  alkalies  producing  those  useful  substances  called 


soaps,  and  then  producing  those  candles  made  with  fatty 
acids,  so  that  I  need  not  say  anything  more  now. 

Then  passing  on  from  these,  I  would  just  say  that  when 
one  of  these  bones  is  boiled  and  has  yielded  up  its  gelatine 
and  its  fat,  it  contains  still  enough  animal  matter  to  render  it 
a  very  useful  material  in  the  formation  of  animal  charcoal. 
It  was  the  practice  formerly  to  take  the  bones  to  boil  away 
the  gelatine  and  their  fat,  and  then  send  them  on  to  the 
manure  manufacturer,  in  order  to  be  distributed  over  the 
soil ;  but  the  bones  always  underwent  a  variety  of  states  of 
decomposition.  In  the  first  place  if  you  take  and  expose  a 
bone  for  a  few  days  the  gelatine  is  decomposed,  and  a  dis¬ 
agreeable  ammoniacal  gas  is  formed,  and  some  persons 
would  hardly  be  satisfied  with  calling  it  an  ammoniacal,  but 
they  would  call  it  a  demoniacal  odour.  This  was  one  of  the 
inconveniences  or  nuisances  of  our  bone  boileries ;  but  re¬ 
cently  these  bones,  instead  of  being  sent  away  by  cartload 
and  shipload  to  various  parts  of  the  world,  are  converted 
into  what  is  called  animal  charcoal.  Bone  charcoal  must 
always  contain  large  quantities  of  phosphate  of  lime.  At 
first  sight  one  would  have  thought  that  the  presence  of  phos¬ 
phate  of  lime  would  have  been  a  drawback,  but  it  has  been 
found  that  it  is  not  so.  For  almost  every  purpose  for  which 
animal  charcoal  is  used,  it  is  found  that  that  from  bones  is 
by  far  the  most  effective  ;  and  we  find  that  a  large  consump¬ 
tion  of  the  waste  bone  from  the  bone  boileries  is  now  used 
by  sugar  refiners,  and  I  understand  that  at  the  present  mo¬ 
ment  the  quantity  of  bones  burnt  in  this  way  after  the  glue 
and  size  and  fat  has  been  obtained  from  them  is  astonishing, 
and  those  bones  are  now  fetching  as  much  as  1 61.  or  17 1.  per 
ton  in  the  market. 

Now  I  will  draw  your  attention  to  their  use  in  a  most 
important  relation,  and  one  which  has  led  to  some  of  those 
results  which  can  hardly  be  appreciated  or  estimated  by 
mere  figures,  but  must  be  estimated  in  the  rise  of  manufac¬ 
tures,  in  the  increase  of  happy  families,  and  the  increase  of 
food  in  our  country.  Phosphate  of  lime  is  necessary  to  our 
bones.  It  is  therefore  necessary  that  we  should  eat  food 
containing  phosphate  of  lime.  If  we  do  not  get  this  phos¬ 
phate  of  lime  our  bones  soften,  we  become  a  mere  gelatinous 
mass  and  perish.  We  must,  therefore,  have  food  containing 
phosphate  of  lime.  We  can  get  this  food  from  the  animal 
kingdom.  Beef  and  mutton  contain  phosphate  of  lime.  But 
if  these  creatures  contain  phosphate  of  lime  where  are  they 
to  get  it  ?  From  the  grass  and  corn  of  the  field.  And  we 
also  must  not  depend  upon  the  animal  kingdom.  We  must 
obtain  it  from  our  vegetable  kingdom  in  our  wheat  and  our 
bread.  We  know  the  farmer  grows  a  rotation  of  crops,  and 
every  now  and  then  he  renews  the  fertility  of  the  soil,  be¬ 
cause  the  plant  exhausts  the  soil  of  the  phosphate  of  lime. 
Therefore,  wherever  there  is  phosphate  of  lime  to  be  found, 
either  in  the  refuse  of  bone  manufacture,  or  any  other  place, 
it  becomes  valuable  as  manure.  Instead  of  the  old  sub¬ 
stances,  the  farmer  now  uses  crushed  bones  to  a  considerable 
extent.  We  have  now  mineral  sources  of  this  phosphate  of 
lime.  We  get  from  Sweden  and  other  places  large  quantities 
of  a  mineral  called  apatite,  and  in  Spain  there  is  more. 

Then  there  are  the  coprolites  found  on  the  coast  of  Essex, 
at  Harwich  in  Suffolk,  and  other  parts.  They  have  been 
formed  out  of  the  gigantic  cetaceans  and  sharks  which  are 
found  in  the  London  clay,  and  they  have  yielded  up  those 
coprolites  which  constituted  their  skeletons  ;  so  that  we  find 
in  the  bodies  of  the  ichthyosaurus,  the  plesiosaurus,  and 
others  of  the  Saurian  tribes,  the  iguanodon,  the  mastodon, 
the  megatherium,  and  other  gigantic  extinct  animals,  and  in 
the  present  day  we  manure  our  fields  by  scattering  far  and 
wide  this  phosphate  of  lime.  So  that  you  see  the  formation 
of  bone  is  of  the  utmost  importance  to  the  life  of  man,  and 
has  led  to  discoveries  of  the  utmost  importance. 

The  phosphate  of  lime  is  not  however  employed  merely 
in  the  form  of  a  powder,  but  it  is  reduced  to  the  condition  of 
a  superphosphate.  It  is  made  in  the  simplest  way.  These 
coprolites  or  the  apatite  is  ground  down,  and  then  treated 
with  sulphuric  acid  enough  to  take  away  one  portion  of  the 
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phosphoric  acid.  By  taking  away  a  part  of  the  lime  with 
the  sulphuric  acid,  we  leave  biphosphate  in  the  form  in 
which  plants  take  it.  So  much,  then,  for  the  form  in  which 
the  phosphate  is  applied  to  the  earth.  I  might  have  said  a 
little  with  regard  to  the  production  of  other  salts,  ammoniacal 
salts  for  instance,  from  hones.  Ammonia,  consisting  as  it 
does  of  nitrogen  and  hydrogen,  is  got  out  of  gelatine  or  any 
decomposing  animal  matter. 

Now  I  must  draw  your  7attention  for  the  next  few 
moments  to  the  nature  of  ivory.  Ivory  is  a  substance 
very  much  like  the  hone,  hut  having  a  finer  texture :  it  is 
more  delicate  in  its  appearance,  and  it  has  the  power  of 
enduring  longer,  and  therefore  of  recompensing  the  labour  of 
the  artist  and  commanding  a  higher  price  in  the  market ; 
so  that  you  see  ivory  is  used  much  more  extensively  for 
works  of  art.  It  has  been  a  favourite  material  through 
almost  all  time  for  carving.  We  find  among  the  Chinese 
fine  carvings.  These  people  seem  to  think  no  labour  suffi¬ 
cient  to  produce  these  curiously  carved  articles.  Those 
ivory  balls  carved  one  inside  another  from  one  piece  of  ivory, 
are  marvels  of  patience,  industry,  and  ingenuity.  And  you 
see  what  elaborate  ornamentation  has  been  put  upon  ordinary 
things  —  chess-men,  dice,  boxes,  brushes,  and  the  variety 
of  other  things  of  this  kind. 

Now  let  me  call  your  attention  to  this  ivory  and  speak  of 
the  structure  of  teeth  generally,  and  perhaps  I  may  be  al¬ 
lowed  to  call  your  attention  to  human  teeth  in  illustration. 
A  human  tooth  consists  of  three  parts  —  the  outside  part  or 
enamel,  the  inside  part  or  the  dentine,  and  the  part  which 
covers  the  fangs,  and  which  is  called  the  cementum.  In  the 
interior  is  the  substance  which  is  called  the  pulp. 

The  teeth  are  connected  in  all  animals  with  the  jaw. 
They  sink  down  into  the  bone ;  and  we  distinguish  the  teeth 
of  the  mammalia  more  especially  from  those  of  the  lower 
creatures,  by  the  fact  of  their  sinking  down  into  the  sockets 
of  the  jaw, 'and  are  then  called  neural  teeth,  in  contrast  to  the 
teeth  of  fish,  which  are  called  terminal  teeth,  growing  upon 
the  mucous  membrane. 

The  chemical  composition  of  the  teeth  is  very  like  the 
chemical  composition  of  bones,  but  I  would  just  draw  your 
attention  to  the  curious  fact  that  the  enamel  contains  a  very 
large,  a  much  greater  quantity  of  solid  matter  than  the  den¬ 
tine  or  cementum.  The  enamel  only  contains  4  per  cent,  of 
organic  matter,  against  40  per  cent,  in  the  bones,  and  39  in 
the  dentine,  and  30  in  the  cementum.  I  will  also  point  out 
a  very  curious  circumstance  in  the  history  of  teeth,  and  that 
is  that  the  enamel  contains  a  certain  quantity  of  silica,  of  the 
substance  of  flint,  and  in  about  100  grains  we  find  this  hard 
substance  giving  more  durability.  A  certain  disaster  is  the 
want  of  silica  in  the  teeth.  Then  you  see  the  teeth  wearing 
away,  and  the  dentine  peeping  through,  and  ultimately  the 
loss  of  the  teeth.  Thanks  to  the  art  of  the  dentist  we  can 
readily  get  teeth,  and  really  seeing  all  the  trouble  we  have 
with  our  natural  teeth,  it  would  seem  almost  desirable  to  get 
rid  of  the  natural  and  take  to  the  artificial  teeth.  Now  it  is 
not  all  teeth  that  are  of  use  to  the  dentist,  and  I  will  just 
draw  your  attention  to  a  few  of  the  teeth  that  are  employed. 

Those  teeth  to  which  we  more  particularly  give  the  name 
of  ivory,  are  the  tusks  of  the  elephant,  and  the  tusks  of  the 
elephant  are  so  constructed  that  the  whole  of  the  outside  of 
the  teeth  consists  of  dentine,  or  that  matter  which  we  find 
in  the  interior  of  the  teeth,  and  which  is  between  the  ce¬ 
mentum  and  the  enamel  in  its  solidity  and  its  composition. 
It  is  on  that  account  that  we  find  that  it  is  so  useful  in  the 
arts ;  but  it  is  not  the  ivory  of  all  animals  that  can  be  em¬ 
ployed.  We  have  in  the  tusks  of  the  walras,  the  narwal, 
and  other  animals,  a  substance  closely  resembling  the  ivory 
of  the  elephant,  which  serve  s  for  the  dentist,  although  they 
have  not  the  same  value  as  ivory. 

Now  the  only  elephants  from  which  we  derive  any  large 
or  considerable  quantity  of  ivory,  are  the  Asiatic  and  African 
elephants,  the  only  two  alive  at  the  present  day.  I  may  just 
say  that  the  African  yields  tusks  of  greater  value  than  the 
Asiatic.  They  are  the  canine  teeth  of  these  animals,  and  it 


is  the  male  alone  that  yields  these  tusks.  We  obtain  from 
the  mastodon,  which  we  find  in  our  beds  of  clay,  a  certain 
quantity  of  ivory,  and  from  the  markets  of  Europe  are  con¬ 
stantly  arriving  ivory  from  those  extinct  animals.  The 
tusks  of  the  hippopotamus  and  the  narwal  and  the  cachalot 
have  been  employed  extensively  in  the  arts,  but  they  have 
been  extremely  depreciated  in  value,  for  the  dentist  has  found 
a  substitute  in  vulcanised  india-rubber,  and  this  vulcanised 
base  is  found  to  be  so  much  more  valuable  than  either  gold 
or  bone,  and  not  only  do  we  find  that  bone  is  so  little  used 
for  the  manufacture  of  the  roof  of  the  mouth,  but  even  for 
the  teeth  itself,  as  the  substance  is  found  to  wear  with  greater 
accuracy,  and  with  little  decomposition.  Therefore  the  large 
sale  that  once  took  place  of  the  bones  of  the  hippopotamus 
and  walrus  and  cachalots  has  decreased.  50,000  of  elephants’ 
tusks,  weighing  10,000  cwt.,  are  imported  every  year,  con¬ 
sequently  no  less  a  herd  than  25,000  of  these  magnificent 
male  animals  must  die  every  year  to  supply  the  English 
market  alone. 

You  see  in  this,  as  in  numerous  other  instances,  how  much 

man  is  indebted  to  the  animal  world. ‘‘ 

* 


PHARMACEUTICAL  SOCIETY. 

The  Annual  Conversazione  of  the  Pharmaceutical  Society 
was  held  on  Tuesday  evening  last.  The  company  was  very 
numerous,  and  included  most  of  the  distinguished  physicians 
and  chemists  of  the  day.  A  variety  of  interesting  objects 
were  distributed  about  the  rooms.  Among  those  which 
attracted  particular  attention  we  noticed  some  beautiful  spe¬ 
cimens  of  enamel  photographs,  a  working  model  of  a  new 
pump,  by  Mr.  Appold,  Captain  Chiosso’s  Patent  Polymachi- 
non,  one  of  Goodchild’s  Trocheidoscopes,  a  valuable  case  of 
platinum  vessels,  and  some  aluminium  caustic  holders,  by 
Messrs.  Johnson  and  Matthey,  and  some  specimens  of  Mr. 
Perkin’s  aniline  dyes.  Messrs.  Geo.  Knight  and  Sons  exhi¬ 
bited  a  new  form  of  Chromatrope  or  Colour  top,  the  motive 
power  being  given  by  electro-magnetism  ;  Messrs.  Savory  and 
Sons  exhibited  some  of  their  Patent  Poison  Bottles,  and  Mr. 
Brewer  an  extensive  dried  collection  of  New  Zealand  Ferns. 


CORRESPONDENCE. 


Proposed  Amendment  of  the  Criminal  Law  so  far  as  regards 
Scientific  Evidence  in  Cases  of  Poisoning. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  think  most  people  have  been  struck  with  the  defect 
in  our  system  of  jurisprudence  which  allows  of  chemists  and 
other  scientific  men  being  ranged  on  different  sides,  and 
being  placed  in  the  position  of  advocates  or  partisans  —  per¬ 
sons  who  are  paid  to  make  the  worse  appear  the  better  “  cause,” 
rather  than  as  the  stern  enunciators  of  the  truth,  as  they  have 
discovered  it  by  scientific  means.  Instances  too  numerous 
to  mention  at  once  recur  to  my  mind,  as  they  will  to  that  of 
most  who  have  been  engaged  in  chemical  pursuits  for  the 
last  twenty  years.  There  is  no  occasion  to  search  very  far 
back  into  one’s  experience.  The  Palmer  case,  the  Torburn- 
hill  mineral  case,  the  Smethurst  case  ;  these  are  instances  in 
which  scientific  men  have  been  led  to  exhibit  science  to  the 
world  as  utterly  unworthy  of  reliance  in  such  cases.  The 
public  had  been  taught  to  believe  that  in  judicial  investigations, 
the  chemist  and  the  microscopist  would  be  able  to  place  the 
truth  before  the  court  in  such  a  manner  as  to  secure  justice, 
and  it  was  a  terrible  blow  to  find  that  the  professors  were  at 
variance  among  themselves  as  to  the  truth.  Their  opinions 
(as  expressed  on  oath)  were  dependent  on  the  side  for  which 
they  were  engaged,  and  not  unfrequently  matters  about  which 
neither  of  the  contending  parties  had  perhaps  in  their  hearts 
the  least  particle  of  doubt,  have  formed  the  subject  of  grave 
discussion  and  difference  of  opinion  before  the  world. 

Perhaps  it  would  scarcely  be  fair  to  blame  men  of  science 
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for  this.  The  chief  fault  lies  with  the  legislature,  and  it  is 
with  the  view  of  calling  attention  to  this,  as  well  as  of  pro¬ 
pounding  what  I  think  would  be  an  improvement,  that  I 
trespass  on  your  readers’  attention.  ^  In  cases  of  poisoning  I 
am  inclined  to  think  that  it  would  be  better  that  the  examin¬ 
ation  should  be  ordered  by  the  coroner  or  magistrate,  and 
that  the  stomach  and  its  contents,  and  other  portions  of  the 
body,  should  be  entrusted  for  examination  to  one,  two,  or 
three  chemists,  either  separately  or  in  conjunction,  by  a  judge 
of  one  of  the  superior  courts,  before  whem  the  chemist  or 
chemists  should  first  be  sworn.  These  experts  should  each, 
separately  or  altogether  (as  may  be  deemed  best  by  the 
legislature)  deliver  written  reports  to  the  judge  before  the 
trial,  which  shall  be  read  in  court  as  their  evidence,  and 
they  shall  be  liable  to  cross-examination  on  the  part  of  pro¬ 
secution  and  defence.  I  believe  this  system,  or  something 
akin  to  it,  is  in  force  in  France.  The  benefits  I  anticipate 
from  its  adoption  in  our  criminal  procedure  are  these  : — The 
chemist  will  be  free  from  the  bias  of  either  prosecution  or 
defence,  being  simply  engaged  by  the  court,  and  he  will,  as 
I  imagine,  be  indifferent  as  to  “  which  side  wins.”  He  will 
no  longer  be  an  advocate  or  a  partisan ;  the  jury  will  have  no 
reason  to  suppose  that  he  has  endeavoured  for  pay  to  prove 
the  existence  of  poison  when  absent,  or  vice  versa.  At  pre¬ 
sent,  it  must  be  confessed,  neither  the  judge,  the  jury,  nor 
the  public,  have  any  confidence  in  the  scientific  evidence  in 
cases  of  poisoning.  This  want  of  confidence  is  extremely 
detrimental  to  the  public,  to  whom  the  administration  of  jus¬ 
tice  is  of  the  highest  importance. 

I  am  not  able  at  present  to  do  more  than  offer  my  sugges¬ 
tion  to  the  legislature,  the  profession,  and  the  public,  and  I 
hope  that  in  an  early  session  of  Parliament  some  mea¬ 
sure  will  be  brought  forward  with  the  view  of  amending 
our  procedure  in  cases  of  criminal  poisoning,  besides  afford- 
ing  opportunity  of  appeal  in  certain  cases,  and  under  the 
requisite  conditions  and  restrictions.  I  shall  be  happy  to 
see  the  subject  discussed  in  your  columns,  and  hope  even¬ 
tually  that  my  plan  will  be  adopted,  with  such  additions 
and  modifications  as  may  be  found  necessary. — I  am,  &c. 

J.  W. 


Shade  for  Parabolic  Reflectors. 

To  the  Editor  of  the  Chemical  News. 

Sir.  —  I  was  reminded  by  Professor  Faraday’s  Lecture  on 
Lighthouses,  that  I  had  proposed  in  the  Mechanic’ s  Magazine 
for  June  1858  a  shade  for  parabolic  reflectors.  The  idea 
was  to  place  a  reflector  in  front  of  the  flame,  large  enough  to 
throw  back  all  that  light  which  does  not  fall  upon  the  para¬ 
bolic  reflector,  and  which  therefore  is  lost.  I  apprehend  that 
the  reflector  should  be  circular,  or  some  shape  closely  ap¬ 
proximating  to  this.  It  should,  as  a  little  consideration  will 
show,  be  proportionately  small ;  and  I  think  that  the  benefit 
gained  by  the  increased  amount  of  light  thrown  into  the  cy¬ 
lindrical  beam,  would  more  than  compensate  for  that  of 
necessity  directly  excluded.  The  requisite  size  to  produce 
an  increase  of  light  would  of  course  be  a  question  of  experi¬ 
ment  or  calculation,  supposing  it  possible  that  any  increase 
could  thus  be  obtained. — I  am,  & c. 

J.  A.  Davies. 


The  Cause  of  the  Relation  between  Specific  Heat  and  Atomic 

Weight. 

To  the  Editor  of  the  Chemical  News. 

Sir, — It  has  been  observed  that  the  relation  between  the  spe¬ 
cific  heat  and  the  atomic  weight  of  all  bodies,  both  simple 
and  compound,  varies  almost  inversely,  their  atomic  weights 
increasing  almost  in  the  proportion  that  their  specific  heats 
deciease.  I  apprehend  that  this  may  be  explained  by  the 
following  considerations. 

Without  confusing  oneself  either  about  the  size  or  the  quan¬ 
tity  of  atoms  composing  equal  bulks  of  different  substances, 
I  think  it  probable  that  the  heaviest  substance  contains  the 


most  matter.  If  all  substances  consist  of  the  same  matter, 
variously  arranged  and  more  or  less  compressed,  this  suppo¬ 
sition  is  correct ;  but  if  there  are  various  species  of  matter, 
irrespective  of  compression,  it  does  not  follow  that  the  heavi¬ 
est  substance  contains  the  most  matter :  I  think,  however, 
that  the  former  supposition  is  the  true  one. 

From  it  it  follows,  that  substances  are  less  porous  as  their 
atomic  weight  increases,  and  consequently  afford  less  room 
for  the  vibration  of  the  interfluent  ether.  Consequently  the 
specific  heat  decreases  as  the  atomic  weight  increases,  and 
this  because  the  ether  cannot  vibrate  so  freely,  or  produce 
such  forcible  friction.  It  cannot  certainly  be  said  that  this 
would  occur  were  the  latter  supposition  correct ;  inasmuch 
as  itjias  not,  I  think  it  cannot,  be  proved  that  heavy  matter 
must  contain  smaller  interstices  than  that  of  a  less  ponderous 
nature. — I  am,  &c. 

J.  A.  Davies. 


Material  for  Paper. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  these  parts  a  glutinous  mass  is  obtained  to  feed  pigs 
with  by  boiling  fern  when  in  the  curl.  It  has  struck  me  that 
it  might  be  possible  out  of  this  mass  to  manufacture  paper, 
and  with  a  little  contrivance  to  secure  two  or  three  crops  of 
curl. 

If  this  suggestion  does  not  appear  to  you  absurd,  perhaps 
you  will  be  good  enough  to  insert  it  in  the  Chemical  News. 

I  am,  &c. 

Ex-Chemicus. 


Use  of  Offal  of  slaughtered  Animals  for  producing  Soap. 

To  the  Editor  of  the  Chemical  News. 

Sir,— At  page  263  Chemical  News,  a  patent  for  this  soap 
is  noticed.  That  Mr.  Davies  may  not  be  exposed  to  expenses 
in  this  matter,  I  beg  to  inform  him  that  such  a  soap  is  not 
new :  I  was  engaged  in  and  made  it  about  twenty-eight 
years  ago.— I  am,  &  c. 

George  Whipple,  F.C.S. 


Chemical  Notices  from  Foreign  Sources. 

I.  MINERAL  CHEMISTRY. 

Soluble  Silicate  of  lime  ami  Soda. — M.  Bolley  1 
has  noticed  the  existence  of  a  soluble  double  silicate  of  lime 
and  soda.  This  salt  is  formed  when  a  solution  of  silicate  of 
soda  is  added  to  lime  water.  It  is  amorphous,  transparent, 
and  when  heated,  melts  into  a  clear  glass.  Baryta  and 
magnesia  also  form  soluble  salts  with  silicate  of  soda.  These 
facts,  the  author  remarks,  are  of  much  importance  in  studying 
the  silicatisation  of  stones,  and  have  no  less  interest  in  con- 
nexmn  with  geology.  They  may  also  throw  some  light  on 
the  formation  of  the  framework  of  vegetables. 

Natural  Borate  of  lime. —  For  ten  years,  says  the 
Morateur  Scientfique,  a  white  salt  has  been  imported  from 
Chili,  consisting  of  brilliant  silky  crystals  agglomerated  into 
nodules  of  greater  or  less  size.  According  to  M.  Salvetat 
it  contains  12  per  cent,  of  boracic  acid,  and  according  to 
other  chemists  50  per  cent.  The  other  constituents  are  sul¬ 
phate  of  soda,  earthy  matters,  and  sand.  This  borate  of 
lime,  according  to  its  richness,  may  be  used  directly  as  a 
flux,  and  M.  Sal  vetat  has  substituted  it  for  borax  in  glazing 
Sevres  ware.  He  has  succeeded  in  forming  a  glaze  of  good 
quality  by  melting  together  one  part  of  this  rough  borate  of 
lime,  2  parts  of  sand,  and  4  parts  of  minium. 

ohstiiity  of  Anhydrous  Phosphoric  JLcid. — 
Lautemann  asserts  2  that  it  is  more  volatile  than  has  been 
supposed  :  it  may  be  sublimed  in  a  glass  tube  over  the  flame 
of  a  spirit  lamp. 


1  Bepert.  de  Chim.  pratique ,  t.  i.  p.  31. 

2  Annal.  dcr  Chem.  unci  Pharm.  Bd.  cxiii.  s.  240 
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II.  ORGANIC  CHEMISTRY. 

Transformation  of  itarch  into  Dextrine  and 
Crlncose.  —  M.  Musculus  believes 3  that  the  formation  of 
dextrine  and  glucose  is  rather  the  result  of  a  decomposition 
of  the  amylaceous  matter  than  the  simple  assimilation  of 
water.  His  reasons  for  supposing  so  are  :  1.  That  diastase 
has  no  action  on  dextrine,  2.  That  dextrine  and  glucose 
appear  simultaneously  when  starch  is  acted  on  by  diastase, 
and  always  in  the  same  relation,  viz.  1  equivalent  of  glucose 
and  z  equivalents  of  dextrine.  3.  That  dilute  sulphuric  acid 
acts  at  first  in  the  same  way  as  diastase,  but  differs  in  this, 
that  the  reaction  continues  after  all  the  starch  has  disappeared,  I 
only  more  slowly.  If  glucose  be  formed  from  dextrine  by 
the  assimilation  of  water,  it  is  difficult  to  understand  why  its 
formation  should  be  more  rapid  while  some  unchanged 
starch  remains  in  the  liquor  than  when  only  dextrine  re¬ 
mains  :  the  contrary  ought  to  be  the  case.  4.  The  simulta¬ 
neous  appearance  of  dextrine  and  glucose  takes  place  with 
sulphuric  acid  as  well  as  diastase,  and  the  proportions  are  the 
same. 

The  practical  conclusions  which  the  author  draws  from 
the  facts  are  :  1 .  That  in  the  manufacture  of  glucose,  if  we 
regard  the  action  as  finished  when  the  liquor  is  no  longer 
blued  by  tincture  of  iodine,  a  large  quantity  of  dextrine  re¬ 
mains  mixed  with  the  sugar,  and  as  dextrine  does  not  ferment 
with  yeast  a  great  loss  is  caused  to  the  consumer.  The 
manufacturers  ought  therefore  to  employ  a  higher  tempera¬ 
ture,  and  leave  the  acid  and  starch  a  longer  time  in  contact. 
z.  The  great  resistance  which  dextrine  offers  to  the  action  of 
dilute  sulphuric  acid  furnishes  an  easy  means  of  estimating 
a  mixture  of  cane  sugar  and  dextrine.  Boiling  for  a 
minute  with  the  acid  is  sufficient  to  modify  all  the  cane 
sugar,  so  as  to  render  it  fit  for  the  cupropotanic  tartrate  test, 
while  the  dextrine  undergoes  no  change  in  the  same  time. 
If  any  starch  were  present  at  the  same  time  it  might  be  got 
rid  of  by  diastase,  which  has  no  action  either  on  the  cane 
sugar  or  dextrine.  3.  The  action  of  diastase  explains  how 
it  is  that  brewers  are  obliged  to  employ  an  enormous  quan¬ 
tity  of  barley  to  obtain  a  beer  with  but  little  alcohol :  two 
thirds  of  the  starch  pass  into  dextrine.  4.  That  in  making 
spirit  from  malt  there  is  an  inevitable  loss  of  two  thirds. 

Q,uadricarhide  of  Hydrogen. — M.  Berthelot4  an¬ 
nounces  the  discovery  of  a  third  compound  of  carbon  and 
hydrogen,  acetylene  or  quadricarburetted  hydroyen,  repre¬ 
sented  by  the  formula  C4H2,  the  prototype  of  a  new  series 
of  carbides  C2n  H2n  —  z.  Acetylene  is  produced  whenever 
olefiant  gas,  the  vapours  of  alcohol,  ether,  aldehyde,  or  even 
wood-spirit,  is  passed  through  a  red  hot  tube.  It  is  also 
found  when  the  vapour  of  chloroform  is  acted  on  by  metallic 
copper  at  a  red  heat :  it  also  forms  part  of  coal  gas.  Ether, 
however,  furnishes  it  in  the  largest  quantity.  It  is  a  colour¬ 
less  gas,  somewhat  soluble  in  water,  and  has  a  characteristic 
disagreeable  odour ;  it  burns  with  a  luminous  but  smoky 
flame.  Mixed  with  chlorine  it  explodes  almost  imme¬ 
diately  even  in  diffused  light,  with  a  deposit  of  carbon. 
M.  Berthelot  has  not  succeeded  in  liquefying  it  either  by  cold 
or  pressure.  Its  density  is  equal  to  0*92.  One  volume 
burnt  in  a  eudiometer  formed  two  volumes  of  carbonic  acid 
by  absorbing  two  and  a  half  volumes  of  oxygen.  These 
results,  joined  with  the  density,  determined  the  formula  to  be 
C4II2,  the  formula  representing  four  volumes. 

Acetylene  is  the  least  hydrogenated  of  the  gaseous  car¬ 
bides  of  hydrogen,  which  accounts  for  its  great  stability. 
Its  percentage  composition  is  the  same  as  that  of  benzine 
G12H6,  and  of  styrol  C16H3,  but  these  two  bodies  are  liquid 
and  their  vapours  more  condensed.  Lastly,  acetylene  C4H2 
only  differs  from  aldehyde  C4H402  and  from  glycol  C4H604 
by  the  elements  of  water.  The  author,  however,  did  not 
succeed  in  forming  these  two  bodies  by  reactions  conducted 
at  a  low  temperature.  We  shall  return  to  the  chemical  pro¬ 
perties  of  acetylene. 


3  Comptes-Rendu s,  1. 1.  p.  784. 

4  Ibid.  p.  805. 


III.  TECHNICAL  CHEMISTRY. 

Tinctorial  Properties  of  Albumen. — M.  Guinet5 
has  observed  some  new  facts  relative  to  the  tinctorial  pro¬ 
perties  of  albumen.  When  a  tissue  printed  with  albumen  is 
placed  in  water,  the  water  penetrates  the  albumenised  parts 
very  slowly.  If  a  liquid  insoluble  in  water  be  added,  and 
all  be  shaken  together,  the  insoluble  liquid  will  only  attack 
the  albumenised  parts,  and  will  dye  them  if  it  [contains  an 
available  colouring  matter  :  for  example,  a  fatty  oil  contain¬ 
ing  alkanet  in  solution,  or  rough  aniline,  which  turns  albu¬ 
men  brown. 

Neutral  chromate  of  potash  will  not  dye  albumen,  but  the 
bichromate  or  a  dilute  solution  of  chromic  acid  colours  it 
yellow.  Albumen  thus  dyed  takes  a  bright  lemon  yellow  in 
a  solution  of  acetate  of  lead,  a  red  in  a  sufficiently  concen¬ 
trated  solution  of  nitrate  of  silver,  and  becomes  black  in  a 
logwood  bath. 

Permanganate  of  potash  colours  albumen  brown  without 
dyeing  the  non- albumenised  parts.  M.  Terreil  employs  the 
permanganate  to  dye  wool  and  silk  a  dark  maroon. 

By  boiling  in  a  solution  of  a  salt  of  peroxide  of  iron  albu¬ 
men  is  coloured  a  pale  brownish  yellow,  and  so  prepared 
will  take  a  blue  colour  with  ferrocyanide  of  potassium,  a 
violet  with  a  decoction  of  garancine,  and  a  black  with  log¬ 
wood. 

Ammoniacal  sulphate  of  copper  colours  albumen  blue, 
which  by  the  action  of  alkalies  (lime-water,  for  instance)  is 
changed  to  a  bright  lilac  violet ;  with  the  ferrocyanide  of 
potassium  the  red  maroon  colour  of  the  ferrocyanide  of  cop¬ 
per  is  obtained. 

An  ammoniacal  solution  of  cobalt  also  tints  albumen. 

The  salts  of  gold,  platinum,  and  palladium,  colour  albumen 
yellow  without  attacking  the  non-albumenised  parts  of  the 
tissue.  When  coloured  with  gold  it  is  changed  to  a  deep 
violet,  almost  black  with  protochloride  of  tin  or  sulphate  of 
the  protoxide  of  iron,  and  when  coloured  with  platinum  it 
becomes  a  bright  yellowish  brown  with  protochloride  of  tin. 


SCIENTIFIC  NOTES  AND  QUERIES. 


Quantitative  Eitimation  of  Mixtures  of  Potash 
and  Soda. — Sir, — In  Parnell’s  Chemical  Analysis,  page  304,  in 
treating  on  the  separation  of  soda  from  potash,  he  states  1  part  of 
neutral  sulphate  of  potash  produces  1 ’3 1818  of  sulphate  of  barytes, 
and  1  part  of  neutral  sulphate  of  soda  produces  i*6im  of  sulphate 
of  barytes.  The  number  of  grains  of  the  material  used  is  multi¬ 
plied  by  1*318,  the  product  subtracted  from  the  number  of 
grains  of  sulphate  of  barytes  obtained  by  experiment.  The  re¬ 
mainder  divided  by  *29293  gives  the  quantity  of  sulphate  of  soda. 
Again,  in  the  chloride,  1  part  of  chloride  of  potassium  produces 
1-894  parts  of  chloride  of  silver,  and  1  part  of  chloride  of  soda 
produces  2*400  parts  of  chloride  of  silver.  The  number  of  grains 
used  of  the  dry  chlorides  is  multiplied  by  1*894,  the  product  sub¬ 
tracted  from  the  number  of  grains  of  chloride  of  silver  obtained 
by  experiment,  and  the  remainder  divided  by  0*506. 

Will  you  oblige  by  making  the  subject  plain  by  stating  where 
he  gets  the  first  number  *29293  in  the  barytes  test,  and  also  the 
0*506  in  the  chloride  silver  test. — A  Student. 

[The  number  *29293  is  the  difference  between  i*6im  and 
1*31818  ;  and  the  number  *506  is  the  difference  between  2*400  - 
and  1-894. — Ed.] 


LABORATORY  MEMORANDA. 


Detection  of  Chromium  by  me  aim  of  Deroxide 
of  lead. — Sir, — I  read  with  great  interest  the  account  of  the 
various  methods  for  the  detection  of  small  quantities  of  sesqui- 
oxide  of  chromium  in  presence  of  sesquioxide  of  iron  in  your  last. 
That  of  oxidising  by  means  of  peroxide  of  lead  is  given  in  the 
Tables  to  accompany  Conington’s  Handbook  of  Analysis,  and  was 
employed  by  myself  and  others,  recent  students  in  a  London  labo¬ 
ratory,  several  times  with  great  success.  But  on  one  occasion 
we  all  returned  “  chromium  ”  as  one  of  the  ingredients  in  a  solu- 


5  Repert.  de  Chan.  Avril  i860. 
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tion  given  ns  for  examination,  and  were  as  sure  of  its  presence  as 
tlie  professor  was  of  its  absence.  The  mystery  was  quickly  solved 
by  boiling  a  little  of  the  suppose  pure  peroxide  of  lead  (with 
which  reagent  we  wrere  furnished  from  one  common  supply)  with 
caustic  potash  alone,  and  acidulating  the  filtrate  with  acetic  acid, 
a  precipitate  having  all  the  properties  of  chromate  of  lead  was 
thrown  down.  We  then  tried  various  samples  of  binoxide  of 
lead,  and  found  some  to  be  free  from,  others  to  be  contaminated 
with,  chromium. — C.  TV. 


MISCELLANEOUS. 


Carl»onate  of  I>ead  from  Coffins. — Mr.  E.  Y.  Tuson 
has  examined  some  pieces  of  decayed  leaden  coffins,  which  had 
lain  in  a  vault,  it  is  believed,  for  eighty  years.  The  pieces  j^ere 
about  a  quarter  of  an  inch  in  thickness ;  they  had  a  laminated 
structure,  and  possessed  a  fawnish  or  drab-white  colour.  Nei¬ 
ther  crystalline  form  nor  metallic  lead  were  detected,  even  by  the 
aid  of  the  microscope.  The  maternal  was  tolerably  brittle,  and 
readily  reduced  to  an  impalpable  powder.  On  submitting  it  to 
quantitative  analysis,  the  following  were  the  results  obtained : — 


Moisture 

Organic  matter  and 
Peroxide  of  iron  . 
Protoxide  of  lead  . 
Carbonic  acid 


0*10 
loss  0‘C2 
1 -94 

.  82-29)  __ 

•  I5'I53 

■  IOO’OO 


/PbO,  CO2  92-28 
l  +  PbO  5-16 

p 


These  results  sIioav  that  it  chiefly  consists  of  protocarbonate  of 
lead  Avith  a  small  proportion  of  anhydrous  protoxide.  The  pro¬ 
duction  of  these  compounds  was  doubtless  mainly  due  to  the 
moisture  and  carbonic  acid  eA-olAred  during  the  decay  of  the  animal 
remains,  acting  conjointly  with  the  oxygen  of  the  air.  If  one 
might  venture  to  assign  a  formula  to  this  mixture  of  carbonate 
and  oxide  of  lead,  its  composition  would  be  represented  by 
PbO +  15  (PbO,  CO2),  as  the  following  numbers  clearly  in¬ 
dicate  : — 

Calculation.  Experiment. 
l6PbO  =  17856  .  .  8441  84-45 

15CO3  =  3300  .  .  I5-59  I5-55 


IOO'OO 


100-00 


The  interesting  points  in  connexion  Avith  this  substance  are, "that 
it  is  anhydrous,  that  it  contains  but  a  small  excess  of  oxide,  and 
that  it  consequently  differs  in  composition  from  any  of  the  car¬ 
bonates  of  lead  hitherto  described  as  being  produced  by  the  united 
action  of  air  and  water  on  metallic  lead;  or  by  the  influences  con¬ 
cerned  in  the  well  knoAvn  Dutch  method  for  manufacturing 
“white  lead.”  The  difference  in  composition  of  the  various  car¬ 
bonates  of  lead  formed  under  the  circumstances  referred  to,  AATill 
be  seen  by  glancing  at  the  subjoined  table : — 


Source. 

Air  and  water  on  lead 
Dutch  method  . 


Leaden  coffins  . 


Composition. 

PbO,  HO  +  PbO,  CO2. 
PbO,  H0  +  2(PbO,  CO2), 
and  sometimes 
PbO,  H0  +  8(PbO,  CO2). 
PbO  +  15(PbO,  CO2). 


Were  any  of  these  hydrated  and  basic  carbonates  of  lead  exposed 
sufficiently  long  to  the  action  of  carbonic  acid,  they  would  in  all 
probability  be  transformed  into  perfectly  neutral  and  anhydrous 
carbonates.  It  is  most  likely  that  the  lead  of  the  coffins  Avas  first 
converted  into  hydrated  oxide,  then  into  hydrated  and  basic  car¬ 
bonate,  and  finally  into  the  anhydrous  carbonate  of  the  composi¬ 
tion  already  given. — Phil.  Mag. 

Anhsltcration  in  America.  —  A  chemist  in  Quebec  has 
recently  published  the  result  of  a  chemical  analysis  of  some  of 
the  articles  of-  consumption  sent  to  that  city  by  New  Yorkers. 
He  found  in  pickles,  which  bear  the  label  “no  sulphate  of  copper,” 
not  this  salt,  but  sulphate  of  iron  instead.  In  sheny  wine  he 
discovered  an  immense  quantity  of  salt.  In  the  green  tea  he 
found  copperas.  The  gin  Avas  nothing  but  whiskey  and  essence 
of  juniper.  In  snuff  he  found  peroxide  of  iron  and  other  chemi¬ 
cals  to  the  extent  of  one-fifth  of  its  bulk. 

K  ©moving-  Silver  from  Injured  Elated  Ware. — 
Among  the  many  branches  of  manufacturing  at  Nuremberg  in 
Germany,  that  of  metals  into’ various  articles  has  attained  consider¬ 
able  importance..  They  include  sil\Ter-plated  ware  of  different  styles 
and  quality,  which  necessarily  produce  large  quantities  of  spoiled 


materials  and  clippings,  the  recovery  of  Avhich  has  hitherto  been 
very  imperfectly  accomplished,  thus  causing  annually  a  consider¬ 
able  loss.  The  reason  of  it  Avas,  the  Avant  of  a  method  by  Avhich 
the  silver  might  be  removed  without  much  expense,  and  the 
copper  thus  freed  from  its  coating  used  again. 

Kepeated  experiments  have  led  to  a  very  simple  process  by  the 
action  of  concentrated  nitric  acid  on  silver  and  copper  Avhen  pre¬ 
sent  together.  It  these  metals  are  placed  into  common  commer¬ 
cial  acid  (sp.  gr.  1*47)  they  will  both  be  strongly  acted  on,  but  a 
separation  of  the  two  is  unattainable,  since  the  copper,  so  long  as 
any  remains  undissolved,  wjll  precipitate  the  silver  from  its  solu¬ 
tion,  by  galvanic  action.  Nitric  acid  of  the  highest  specific 
gravity  (1*5),  however,  acts  on  the  silver  but  not  on  the  copper; 
it  renders  the  copper  more  electro-negative  than  before,  less  oxy- 
disable,  and  deprives  it  of  the  property  of  decomposing  the  acid, 
and  precipitating  the  silver. 

To  produce  this  passive  condition  of  copper,  it  is  not  absolutely 
necessary  to  employ  directly  acid  of  that  specific  gravity ;  for  any 
concentrated  nitric  acid  can  be  made  to  answer  the  purpose  by  the 
addition  of  a  sufficient  quantity  of  the  oil  of  vitriol,  which'deprives 
it  of  a  portion  of  its  water,  and  thus  contributes  to  make  it 
stronger.  A  mixture  of  one  volume  of  nitric  acid  (sp.  gr.  1-47) 
and  six  of  vitriol  does  not  dissolve  copper  at  the  temperature  of 
boiling  Avater,  but  Avith.  a  smaller  proportion  of  sulphuric  acid, 
evolution  of  nitrous  oxide  takes  place.  The  same  end,  and  much 
cheaper,  is  obtained  by  emplojffng  a  mixture  of  oil  of  vitriol  and 
nitrate  of  soda,  Avhich  are  the  materials  used  in  the  practice.  The 
folloAving  is  the  method  now  generally  employed  Oil  of  vitriol, 
together  with  5  per  cent,  of  nitrate  of  soda,  is  heated  in  a  cast-iron 
boiler,  or  better,  a  stoneware  pan,  to  2120  Fall.  The  silver-plated 
clippings  are  placed  in  a  sheet-iron  bucket  or  colander,  which  is 
fastened  to  a  pulley  that  it  may  be  moved  about  in  the  acid.  As 
soon  as  the  silver  is  removed, “the  colander  is  raised,  alloxved  to 
drain,  then  immersed  in  cold  water,  and  emptied  to  be  again 
used  in  the  same  manner.  When  the  acid  bath  is  fresh,  the  de¬ 
silvering  proceeds  very  rapidly,  and  even  Avith  heaA-y  plated  ware 
takes  but  a  few  minutes ;  Avith  the  gradual  saturation  of  the 
bath  more  time  is  required,  and  it  is  readily  perceived  when  the 
acid  must_be  renewed.  The  small  amount  of  acid  solution  adher¬ 
ing  to  the  copper  precipitates  its  sil\Ter  when  brought  into  the 
water.  To  obtain  its  complete  removal,  the  clippings,  when 
raised  from  the  de-silvering  bath,  and  before  immersion  in  Avater, 
may  be  dipped  into  a  second  bath  prepared  in  the  same  manner, 
which  is  aftenvards  to  be  used  in  place  of  the  first. 

The  saturated  bath,  on  cooling,  congeals  to  a  crystalline  semi¬ 
fluid  mass  of  sulphate  of  copper  and  of  soda.  The  silver  is  removed 
by  chloride  of  sodium,  which  is  added  in  small  portions  at  a  time, 
while  the  solution  is  yet  Avarm.  The  chloride  of  silver  separates 
readi^q  and  is  washed  and  reduced  in  the  usual  manner.  The 
acid  solution  contains  but  a  very  small  portion  of  copper,  hardly 
enough  to  pay  for  recovering. — Drug.  Circular. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  Avriters.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  Avhich  we  do 
not  agree. 

L.  G. — It  is  no  test  for  soda,  merely  a  test  for  soluble  alkali,  A  test  for 
soda  is  of  no  use  if  potash  produces  the  same  effect. 

J.  C.  K.  —  The  reference  ought  to  have  been  Repertoire  de  Chimie, 
April. 

A  Subscriber — 1.  We  do  not  knoAV  Avhere  Deville’s  furnaces  can  be 
bought.  Apply  to  Messrs.  Johnson  and  Matthev,  Hatton  Garden.  2.  Gal¬ 
loway’s  Chemical  Analysis,  Churchill  4s. 

A.  R.  William. — 1.  You  Avill  find  them  in  Cooley’s  Cyclop  cedi  a  of  Prac¬ 
tical  Receipts,  3rd.  edition,  and  in  Parrish’s  Manual  of  Pharmacy.  2.  The 
composition  of  the  liquid  is  described  in  the  specification  of  the  patent, 
which  you  can  read  at  the  Patent  Office,  or  purchase  for  3 d. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

On  an  apparent  Perturbation  of  the  Law  of  Definite  Pro¬ 
portions  observed  in  the  Compounds  of  Zinc  and  Anti¬ 
mony ,  by  Josiah  P.  Cooke,  Jun.  Cambridge ,  U. S. 

In  a  former  paper  1  I  described  two  new  compounds  of 
zinc  and  antimony  Sb  Zn  3  and  Sb  Zn  2  which  I  named 
respectively  Stibiotrizincyle  and  Stibiobizincyle,  because 
they  resemble  in  their  composition  the  metallic  radicals 
of  organic  chemistry,  and  because  the  first  decomposes 
water  rapidly  at  ioo°  C.  I  there  stated  that  crystals  of 
Sb  Zn3  could  be  obtained  containing  a  much  larger 
amount  of  zinc  than  that  required  by  the  law  of  defi¬ 
nite  proportions,  and  that  this  change  was  not  accom¬ 
panied  by  any  alteration  of  crystalline  form.  A  similar 
variation  of  composition  was  afterwards  observed  in  the 
crystals  of  Sb  Zn2,  and  it  is  now  my  object  to  describe  the 
law  of  the  variation  and  to  explain  its  cause. 

In  the  course  of  my  investigations  on  this  subject, 
crystallisations  were  made  or  attempted  of  alloys  differ¬ 
ing  in  composition  by  one  half  to  five  p.  c.  according 
to  circumstances,  from  the  alloy  containing  95  p.  c. 
of  zinc  to  that  containing  95  p.  c.  of  antimony;  but 
only  two  crystalline  forms  were  observed,  that  of  Sb  Zn3 
and  that  of  Sb  Zn2.  Well  defined  crystals,  like  those 
described  under  Sb  Zn2  in  the  former  paper2,  were  ob¬ 
tained  from  the  alloys  between  43  and  60  p.  c.  of 
zinc ;  and  even  in  alloys  of  a  higher  zinc  percentage 
crystals  of  the  same  form  were  still  seen,  although  they 
were  no  longer  well  defined.  In  the  alloys  between  20 
and  33  p.  c.  of  zinc,  well  defined  crystals,  like  those 
described  under  Sb  Zn2  in  the  same  paper,  were  formed  ; 
and  finally  there  separated  from  the  alloys  between  3  3 
and  42  p.  c.  of  zinc  thin  metallic  plates,  which  evi¬ 
dently  belonged  to  the  same  crystalline  form.  In  making 
the  alloys  from  43  to  95  p.  c.  of  zinc,  the  zinc  was 
melted  first,  and  when  in  fusion  the  antimony  was  added. 
As  the  melting  point  of  antimony  is  much  above  that  of 
zinc,  the  fluid  zinc  acted  on  the  solid  antimony  as  a  sol¬ 
vent,  dissolving  the  pure  metal  but  not  the  impurities, 
which  rose  to  the  surface  forming  a  scum.  This  scum 
seemed  to  take  with  it  some  of  the  antimony,  and  thus 
caused  a  loss,  which,  together  with  the  impurity,  was 
found  by  experiment  to  be  about  three  p.  c.  of  the 
antimony  used.  This  resulted  in  raising  the  percentage 
of  zinc  in  the  alloy  at  most  about  eight-tenths  of  one 
p.  c.  The  alloys  below  43  p.  c.  of  zinc  were  made  by 
melting  the  antimony  first,  and  then  adding  zinc.  By 
this  method  the  loss  of  antimony  was  very  greatly  di¬ 
minished,  and,  counting  the  impurity,  was  found  to  be 
only  about  one  per  cent,  and  a  half  of  the  antimony  used. 
In  preparing  the  alloys  this  loss  was  always  allowed  for, 
and  the  crystallisations  were  all  made  as  nearly  as  pos¬ 
sible  under  the  same  circumstances,  so  that  any  unex¬ 
pected  cause  of  error  should  affect  all  equally.  The  crys¬ 


tals  formed  in  the  alloys  were  all  analysed  in  my  labora¬ 
tory,  under  my  direction  and  immediate  supervision,  and 
the  greater  part  of  them  by  myself : — 


Analyses  of  the  Crystals  Formed  in  the  Alloys  of  Zinc 

and  Antimony. 


STIBIOTRIZINCYLE. 

STIBIOBIZINCYLE. 

Composition 

Composition  of 

Composition 

Compos  tion  of 

of  the  Alloy? 

the  Crystals  by 

of  the 

Alloys 

the 

Crystals  by 

by  Syn 

thesis. 

Analysi 

5. 

by  Syn 

ihesis 

Analysis. 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

cent. 

cent. 

cent. 

cent. 

Sum. 

cent. 

cent. 

cent. 

cent. 

Sum. 

of  Zn 

of  Sb. 

of  Zn 

I  Sb. 

of  Zn 

of  Sb 

of  Zn. 

of  Sb. 

70*40 

29  60 

64*15 

35'77 

99-92 4 

33-00 

67*00 

35'37 

64  57 

9994 

66*50 

33  5° 

61  00 

>9  00 

3IOOOO 

do. 

do. 

35-4o 

64  60 

4IOO  00 

64-  50 

35-50 

53*50 

41-44 

94-94 

32-50 

67*50 

34  62 

64*92 

,  99  54 

6o*6o 

• 

55  49 

4442 

99.91 

do. 

do 

34-6i 

65  39 

4ioo  00 

3940 

55'°° 

45.09 

100.09 

31-50 

68-50 

33  95 

66-09 

100  04 

58  60 

41  40 

50*39 

49.29 

99  6t 

2950 

70*50 

33  62 

6638 

4IOO'0O 

56  60 

43-40 

49  92 

50  05 

99  77 

do. 

do. 

33  62 

66*38 

4IOO.OO 

5470 

45  3C 

48  -26 

51.42 

99  68 

27-50 

72*50 

33  85 

65  81 

99  66 

5270 

47-30 

47 '47 

5253 

4  100*00 

26*50 

73  50 

3208 

67  60 

99*68 

26  00 

74' 00 

3°  74 

69  c6 

99-80 

5070 

49.30 

46  89 

53*ii 

4 100-00 

25-50 

74-50 

3043 

6951 

99  94 

clo. 

c.o. 

46*45 

53*55 

4 100  00 

25  00 

75-00 

29  88 

70-20 

100  08 

4870 

54  30 

48  66 

5i’34 

4ioo-oo 

24*50 

75  5° 

2876 

71-24 

IOO  OQ 

4670 

53*30 

4677 

53  23 

4ioo*oo 

23-50 

76-50 

27'93 

71.85 

9978 

44*80 

55*20 

44*26 

55  73 

4 100  00 

22-50 

77-50 

26  62 

73-27 

9989 

43  80 

56  20 

4404 

55  96 

4 100*00 

21 50 

78-50 

2483 

74  74 

99  57 

42  80 

58*20 

43-15 

56  93 

100*08 

20‘12 

79.88 

20-58 

79  42 

100  00 

do. 

do. 

43*06 

56*50 

99  56 

do. 

do. 

42*83 

57  24 

ICO  07 

It  has  already  been  stated  that  the  crystals  of  Sb  Zn3 
are  obtained  in  their  greatest  perfection  from  the  alloy  of 
42-8  p.  c.  of  zinc.  They  are  then  comparatively  large, 
generally  aggregated,  and,  as  the  three  analyses  cited  in 
the  former  paper  prove,  have  the  same  composition  as 
the  alloy.  On  increasing  gradually  the  amount  of  zinc  in 
the  alloy  up  to  48-7,  -the  crystals  continued  to  have  the 
composition  of  the  alloy,  and  the  only  difference  which 
could  be  observed  in  their  character  was  that  they  were 
smaller  and  more  frequently  isolated.  Between  these 
limits  the  whole  mass  of  the  alloy  exhibited  a  strong 
tendency  to  crystallise,  and  by  pouring  it  as  it  cooled, 
from  one  vessel  to  another,  it  could  be  crystallised  to 
the  last  drop.  On  increasing  the  amount  of  zinc  in  the 
alloy  to  507  p.  c.  the  amount  of  zinc  found  in  the  crystals 
was  only  46-89  p.  c.  and  above  this  it  was  uniformly  less 
than  it  was  in  the  alloy ;  but  no  closer  relation  between 
the  two  could  be  detected,  owing  undoubtedly  to  the  un¬ 
avoidable  irregularity  in  the  crystallisations  of  the  alloys, 
which  contained  more  than  5  c;  p.  c.  of  zinc.  This  arose 
from  a  peculiar  pasty  condition  which  the  fluid  mass  as¬ 
sumed  at  the  point  of  crystallisation,  apparently  caused 
by  the  separation  of  the  excess  of  zinc.  Definite  crystals 
however  were  obtained  even  from  the  alloy  of  60  p.  c.  of 
zinc,  which  contained  55  p.  c. ;  above  this,  the  crystals 
became  less  and  less  abundant,  and  gradually  faded  out, 
although  the  alloy  even  of  86  p.  c.  of  zinc  exhibited  a 
radiated  crystalline  texture,  and  a  trace  of  this  structure 
could  still  be  discovered  even  in  the  alloy  containing  only 
4  p.  c.  of  antimony.  It  might  be  supposed  that  on  re¬ 
turning  to  the  alloy  of  42-8  p.  c.  of  zinc,  and  increasing 


1  American  Journal  of  Science  and  Art,  xviii.  234. 

2  Ibid. 


3  In  this  analysis  the  antimony  only  was  determined. 

4  In  this  analysis  the  zinc  only  was  determined. 
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the  amount  of  antimony,  we  should  obtain  crystals  con 
taining  an  excess  of  antimony,  but  so  far  is  this  from 
being  true,  that  the  slightest  excess  of  antimony  entirely 
changes  the  character  of  the  crystallisation.  On  crystal¬ 
lising  an  alloy  containing  41-8  p.  c.  of  zinc,  not  a  trace  of 
any  prismatic  crystals  could  be  seen,  but  in  their  place 
there  was  found  a  confused  mass  of  thin  metallic  scales, 
which,  as  will  soon  be  shown,  are  imperfect  crystals  of 
Sb  Zn2.  Thus  it  appears  that  although  perfectly  formed 
crystals  of  Sb  Zn3  can  be  obtained  containing  5  5  p.  c.  of 
zinc,  they  cannot  be  made  to  take  up  the  slightest  excess 
of  antimony. 

In  order  to  obtain  crystals  having  the  composition  of 
Sb  Zn2,  that  is,  containing  33-5  p.  c.  of  zinc,  it  is  neces¬ 
sary  to  crystallise  an  alloy  at  least  as  low  as  31*5  p.  c.  of 
zinc.  At  this  point  large  compound  crystals  are  obtained 
corresponding  to  the  large  crystals  of  Sb  Zn3.  On  in¬ 
creasing  the  amount  of  zinc  in  the  alloy  up  to  3  3  p.  c. 
the  proportion  of  zinc  in  the  crystals  appeared  to  in¬ 
crease  in  the  same  ratio.  The  crystals  of  Sb  Zn2  contain¬ 
ing  an  excess  of  zinc,  are  smaller  and  more  frequently 
isolated  than  those  containing  exactly  two  equivalents. 
A  similar  fact,  it  will  be  remembered,  is  true  of  the  crys¬ 
tals  of  Sb  Zn3.  At  the  alloy  of  3  3  p.  c.  of  zinc,  the  defi¬ 
nite  .crystals  of  Sb  Zn2  begin  to  disappear,  and  are  suc¬ 
ceeded  by  thin  metallic  scales,  which,  as  the  two  follow¬ 
ing  facts  will  prove,  are  imperfect  crystals  of  the  same 
crystalline  fonn.  First,  the  scales  from  the  alloy  of  33 
p.  c.  are  frequently  found  having  a  definite  crystal  as  a 
nucleus,  when  it  is  evident  that  their  surfaces  are  exten¬ 
sions  of  the  basal  plane  O  of  fig.  2  of  the  former  memoir. 
Secondly,  the  scales  twin  together  like  the  large  tabular 
crystals  of  Sb  Zn2,  forming  a  cellular  structure,  and  the 
angle  between  two  scales  thus  united  measured  with  an 
application  goniometer  approximately  1 1  50  30',  and  was 
therefore  equal  to  the  basal  angle  of  the  definite  crystals. 
These  scales  continue  up  to  the  alloy  of  41-8  p.  c.  of 
zinc,  becoming  however  constantly  less  abundant  and 
less  distinct.  Several  specimens  of  them  were  ana¬ 
lysed,  but  no  regularity  in  .their  composition  could  be 
detected,  except  that  they  all  contained  a  very  much 
larger  amount  of  zinc  than  the  alloys  in  which  they 
formed.  This  irregularity  and  ;tlie  imperfection  in  the 
crystallisation  seem  to  be  caused  by  the  interference  of 
Sb  Zn3,  that  is,  by  a  tendency  to  form  Sb  Zn3,  which  ex¬ 
hibits  itself  in  a  proneness  .of  the  crystals  of  Sb  Zn2  to  an 
excess  of  zinc.  On  returning  to  the  alloy  of  3  I  ’5  P-  c* 
of  zinc,  and  adding  an  excess  of  antimony,  it  was  found 
that  the  crystals  formed  continued  to  have  the  theo¬ 
retical  composition  of  Sb  Zn2  until  the  amount  of  zinc  in 
the  alloy  had  fallen  to  27  p.  c.  so  that  the  tendency  to¬ 
wards  the  theoretical  composition  was  so  great,  that  in 
the  alloys  between  31 '5  and  27  p.  c.  of  zinc,  crystals 
were  formed  having  very  nearly  this  composition.  On 
still  further  increasing  the  amount  of  antimony  in  the  al¬ 
loy,  the  composition  of  the  crystals  gradually  approached 
that  of  the  alloy,  and  from  the  alloy  of  20  ’2  p.  c.  of  zinc 
very  imperfect  crystals  were  obtained,  having  almost  the 
same  composition  as  the  menstruum.  At  the  same  time, 
the  crystals  became  less  and  less  perfect,  and  finally  dis¬ 
appeared  altogether  in  the  alloys  below  20  p.  c.  of  zinc. 

Before  discussing  the  conclusions  to  which  the  facts 
already  stated  seem  directly  to  point,  it  will  be  well  to 
see  how  far  the  variation  in  composition  corresponds  to 
a  variation  in  the  properties  of  the  two  compounds. 
Three  classes  of  properties  have  been  examined  in  this 
connection,  viz.  specific  gravity,  crystalline  form,  and 
affinity  for  oxygen,  which  will  be  treated  of  in  order. 

( To  be  continued .) 
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On  the  Action  of  Hypochlorite  of  Lime  on  Sulphur,  and 

the  Employment  of  a  Mixture  of  these  Bodies  for  the 

Vulcanisation  of  India-rubber ,  by  M.  Gaultier  de 

Clatjbry.1 

Mr.  Parties  of  Birmingham  first  made  known  the  curious 
fact  that  caoutchouc  in  contact  with  very  small  quan¬ 
tities  of  chloride  of  sulphur  dissolved  in  any  convenient 
menstruum,  sulphide  of  carbon,  for  example,  became  vul¬ 
canised  at  the  ordinary  temperature.  This  process  allows 
of  the  vulcanisation  of  many  objects  on  which  it  would 
be  impossible  to  operate  at  a  high  temperature,  such  as 
very  thin  sheets  of  caoutchouc,  or  woollen  garments,  or 
silk  fabrics  dyed  in  colours  which  cannot  resist  a  great 
heat.  Mr.  Parkes  also  pointed  out  the  precautions  neces¬ 
sary  when  thick  pieces  are  operated  upon  ;  but  whatever 
care  may  be  taken  it  is  easy  to  see  that  it  is  almost  im¬ 
possible  to  obtain  in  this  way  products  equally  vul¬ 
canised. 

Mr.  Parkes  has  pointed  out  another  way  by  which  a 
better  effect  is  produced,  which  consists  in  mixing 
with  the  caoutchouc  paste  what  he  calls  dry  chloride 
of  sulphur.  This  name  can  only  be  applied  to  flowers  of 
sulphur  impregnated  with  chlorine,  and  by  means  of 
this  mixture  india-rubber  can  really  be  vulcanised  in 
the  cold,  and  the  greater  part  of  the  sulphur  remain  in 
the  state  of  simple  admixture. 

The  analysis  of  a  great  number  of  vulcanised  objects 
having  revealed  the  presence  of  chloride  of  calcium,  it 
occurred  to  me  that  this  salt  might  come  from  hypo¬ 
chlorite  of  lime  which  had  been  used  in  the  caoutchouc 
paste  to  produce  the  chloride  of  sulphur  necessary  for 
vulcanisation,  and  that  it  was  such  a  mixture  which  Mr. 
Parkes  used.  The  following  facts  prove  beyond  doubt 
that  it  may  be  employed  for  the  purpose. 

If  we  simply  shake  flowers  of  sulphur  and  dry  hypo¬ 
chlorite  of  lime  together  at  the  ordinary  temperature,  the 
two  are  scarcely  in  contact  before  a  strong  smell  of  chloride 
of  sulphur  is  manifested.  If  the  two  be  rubbed  together 
in  a  pestle  and  mortar,  the  temperature  of  the  mixture 
rises,  the  sulphur  becomes  soft,  and  the  whole  agglu¬ 
tinates  into  mass  with  the  abundant  evolution  of  vapours. 
When  the  sulphur  is  greatly  in  excess  relatively  to  the 
hypochlorite  the  mixture  of  the  two  bodies  should  be 
made  without  rubbing ;  it  may  then  be  added  to  the 
caoutchouc  paste  with  or  without  the  addition  of  other 
substances,  such  as  chalk,  zinc  white,  &c.  and  the  vul¬ 
canisation  may  be  effected  either  at  the  ordinary  tempe¬ 
rature,  or  at  a  gentle  heat.  By  this  process  it  is  possible 
to  obtain  india-rubber  of  any  thickness  uniformly  vul¬ 
canised. 

When  sulphur  is  mixed  with  a  large  excess  of  the 
hypochlorite  of  lime  by  merely  shaking  the  two  together, 
the  temperature  quickly  rises  very  high  and  strong  ac¬ 
tion  takes  place,  therefore  the  mixture  must  never  be 
made  in  a  close  vessel. 


The  Society  of  Arts  Exhibition  of  Inventions. 

The  Twelfth  Annual  Exhibition  of  Recent  Inventions 
was  opened  to  the  public  on  the  9th  of  April,  and  although 
perhaps  not  quite  so  interesting  in  its  general  character 
as  some  of  its  predecessors,  has  yet  many  attractions  for 
the  capitalist,  the  mechanic,  and  the  man  of  science, 


1  Comptes-Rendus,  1. 1.  p.  876. 
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Society  of  Arts  Exhibition — Heat  and  Chemical  Force. 


while  Paterfamilias  may  derive  at  once  pleasure  and  in¬ 
struction  from  even  a  casual  inspection. 

Glancing  over  the  first  division  of  the  catalogue,  we 
find  but  few  inventions  or  appliances  within  our  province, 
but  our  attention  is  arrested  for  a  moment  by  a  couple  of 
new  safety  lamps  for  mines,  slightly  different  in  principle, 
although  similar  in  their  general  action.  They  both 
appear  to  possess  greater  security  than  those  ordinarily 
employed,  as  the  flame  is  instantly  extinguished  when 
any  attempt  is  made  to  open  them.  Mr.  C.  H.  Waring 
effects  this  object  by  necessitating  the  drawing  down  of 
an  extinguisher  upon  the  wick,  before  a  bolt  confining 
the  gauze  can  be  released.  The  “  safety -bolted  gun”  of 
Mr.  Atkinson,  is  intended  to  diminish  the  number  of 
those  melancholy  accidents  arising^  from  the  premature 
discharge  of  fire-arms,  which  are  so  prevalent  after 
September  1st. 

In  the  next  department,  we  first  notice  the  blast  fur¬ 
nace  of  Mr.  J.  J.  Griffin,  which  has  already  been 
described  in  these  pages  (Chemical  News,  p.  27), 
and  near  at  hand  are  a  collection  of  articles  exhibited  by 
the  Patent  Plumbago  Crucible  Company,  which  students 
of  chemistry  and  metallurgy,  would  do  well  to.  study. 
The  apparatus  of  Mr.  Henry  Griesbach,  for  printing 
the  vibrations  of  musical  strings,  certainly  displays  much 
ingenuity,  although  its  practical  applications  may  not  be 
very  numerous.  In  this  contrivance  a  string  is  so 
arranged  that  after  having  been  tuned  to  any  par¬ 
ticular  note  its  vibrations  impinge  upon  a  slip  of  brass, 
and  by  means  of  an  attached  pricker  and  piece  of  “  car¬ 
bonic  paper,”  print  a  series  of  dots  upon  a  slowly-moving 
paper  band.  Time- is  kept  by  a  pendulum  or  metronome. 
Professor  Hughes  shows  this  year  a  “  dial  telegraph,” 
which  has  the  advantage  of  being  easily  worked  by  any 
person  without  difficulty,  as  the  mere  pressing  down  of 
keys  bearing  the  letters  of  the  alphabet  closes  the  voltaic 
circuit,  and  the  distant  instrument  instantly  imitates  the 
transmitting  “dial”  The  “ linograph ”  of  Mr.  H. 
McCallum  is  for  the  purpose  of  recording  messages  on 
thread,  with  various  coloured  inks. 

The  insulating  compositions  and  arrangements  of 
various  exhibitors  deserve  much  attention,  as  also  do  the 
telegraph  cables  of  Messrs.  Hall  and  Wells.  Mr.  W. 
Symons’s  “  combined  maximum  and  minimum  thermo¬ 
meter  ”  seems  principally  to  u-  combine  ”  most  of  the  dis¬ 
advantages  of  those  now  used.  It  is  on  the  same  prin¬ 
ciple  as  Sixe’s  instrument,  but  the  position  of  the  fluids 
are  just  reversed,  the  bulb  being  filled  with  mercury, 
which  acts  upon  two  small  indices,  separated  by  a  column 
of  spirit :  as  might  be  expected  the  mercurial  thread  is 
seldom  intact,  the  alcohol  finding  its  way  between  it  and 
the  glass.  The  cheap  polarising  apparatus  of  Mr. 
Bestall  is  certainly  effective,  and  will  supply  a  want. 
Further  on  in  the  catalogue  appears  the  name  of  Mr. 
Wentworth  Scott,  in  connection  with  fibre  specimens 
mounted  for  the  microscope  in  a  new  and  simple  manner. 

Of  the  illustrative  specimens  of  “  electro-block  print¬ 
ing,”  an  invention  of  much  merit  and  utility,  we  need 
say  little,  as  they  explain  themselves  in  a  great  measure. 
For  an  enlarged  copy  of  an  engraved  plate  or  block,  &c. 
a  transfer  impression  is  taken  upon  a  sheet  of  caoutchouc 
prepared  with  an  equally  elastic  composition,  and  this 
sheet  is  then  stretched  in  a  frame  to  the  required  size. 
When  reduction  is  the  object,  the  caoutchouc  is  extended 
before  receiving  the  impression,  and  afterwards  permitted 
to  contract  to  the  dimensions  previously  decided  upon. 
Mr.  Paul  Pretsch  wishes  to  employ  deposits  of  electro¬ 
silver  in  place  of  the  ordinary  moulds  for  producing  the 
‘  watermarks”  in  paper.  Messrs. Versmann and Oppen- 
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heim  exhibit  specimens  of  their  non-inflammable  fabrics; 
and  lastly  in  the  division,  we  now  notice  the  “ozonised 
cod-liver  oil  ”  of  Mr.  E.  C.  Allen  which,  in  spite  of 
“  testimonials,”  we  suspect  to  belong  to  the  same  re¬ 
spectable  category  as  the  “  Methuselah  Pill,”  “  Oliver’s 
Odonto,”  &c.  &c. 

In  the  agricultural  department  there  is  little  of  special 
interest  to  our  readers,  save  perhaps  Mr.  Roberts’s  pro¬ 
posed  method  of  applying  chemical  manure  in  small 
cubes,  which  also  contain  the  seed,  thus  protecting  the 
latter  from  birds,  insects,  &c. 

In  the  next  class  Mr.  Ransome.  heads  the  list  with 
some  specimens  of  his  silicated  stone,  and  further  on  an 
ingenious  heat-indicator  for  ovens,  &c.  is  observable  ; 
but  our  old  enemies,  want  of  space  and  time,  now  press 
on  so  hardly,  that  we  must  perforce  now  pass  over  many 
inventions  of  intrinsic  value  or  general  interest.  In  con¬ 
clusion,  we  may  briefly  name  the  specimens  of  worked 
aluminum  exhibited  by  Mr.  F.  W.  Gerhard,  the  metal 
having  been  produced  by  the  process  of  the  above  gen¬ 
tleman  at  his  works  at  Battersea.  We  have  never  before 
seen  the  metal  with  so  fineFa  tint,  and  of  such  apparent 
purity. 

We  have  scarcely  even  indicated  a  tithe  of  the  inven¬ 
tions  it  would  under  other  circumstances  be  interesting 
to  consider,  but  will  conclude  with  an  earnest,  recom¬ 
mendation  to  our  readers  to  go  and  see  for  themselves, 
as  they  can  be  admitted  by  order  from  any  member  of 
the  Society  of  Arts,  and  the  present  collection  of  new 
appliances  will  amply  repay  the  trouble  of  inspecting 
them.  Aonides. 


PROCEEDINGS  OP  SOCIETIES. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

A  Course  of  Eight  Lectures,  on  Some  Results  of  the  Associa¬ 
tion  of  Heat  with  Chemical  Force  practically  applied ;  by 
F.  A.  Abel,  Esq.  Director  of  the  Chemical  Establishment 
of  the  War  Department. 

Lec.tpre  I.  ( April  21,  i860.) 

The  lecture  was  devoted  to  an  examination  of  the  condi¬ 
tions  favourable  to  the  considerable  development  of  heat  by 
the  operation  of  chemical  force. 

The  Lecturer,  referred,  in  the  first  instance,  to  the  inti¬ 
mate  relation  existing  between  chemical  force  and  heat,  and 
to  the  general  manifestation  of  the  latter  upon  the  develop¬ 
ment  and  consequent  disappearance  for  a  time  of  chemical 
action. 

The  fundamental  principles  which  regulate  the  operation 
of  chemical  affinity  were  briefly  reviewed.  The  audience 
was  reminded  that  chemical  attraction,  like  that  of  cohesion, 
requires  that  the  particles  of  matter  should  be  brought  into 
very  intimate  contact  in  order  that  its  influence  may  be  fully 
exerted,  and  that  the  more  opposed  different  substances  are 
in  their  chemical  properties  the  more  powerful  will  the 
attraction  be,  which  they  will  exhibit  for  each  other  if 
brought  together  under  favourable  conditions.  The  heat  re¬ 
sulting  from  the  operation  of  chemical  attraction  is  propor¬ 
tionate  to  the  intensity  with  which  this  force  is  exerted, 
although  the  extent  to  which  it  manifests  itself  is  subject  to 
modifications  from  various  causes,  such  as  the  alterations 
which  take  place  in  the  physical  condition  of  matter,  in 
consequence  of  chemical  changes. 

The  development  of  heat  by  chemical  action  was  illus¬ 
trated  by  a  series  of  experiments.  Hydrochloric  acid  was 
poured  upon  oxide  of  zinc  in  a  glass  vessel,  coated  on  the 
outside  with  a  red  fusible  material.  The  heat  generated  by 
the  union  of  these  substances  was  rendered  evident  by  the 
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melting  of  the  fusible  coating.  Into  another  glass  vessel, 
partly  coated  with  the  red,  and  partly  with  a  more  fusible 
green  material,  an  acid  having  less  affinity  for  the  oxide  of 
zinc  (acetic  acid)  was  poured.  The  heat  generated  in  this 
instance,  although  not  sufficient  to  melt  the  red  coating, 
readily  liquefied  the  more  easily  fusible  green  material.  Some 
of  the  instances  in  which  water  exhibits  active  chemical 
properties  were  next  selected  as  illustrations  of  the  produc¬ 
tion  of  different  degrees  of  heat  by  chemical  action.  Some 
water  was  mixed  with  sulphuric  acid ;  the  heat  generated 
was  sufficient  to  ignite  a  piece  of  phosphorus,  placed  in  a 
long-necked  flask  and  immersed  in  the  mixture.  Some 
water  was  added  to  anhydrous  sulphate  of  copper,  when  the 
heat  produced  also  ignited  phosphorus.  The  more  intense 
action  of  water  was  shown  by  letting  a  few  drops  fall  upon 
anhydrous  phosphoric  acid  ;  a  noise  was  produced  as  as  of 
water  falling  on  to  a  hot  iron,  and  some  gun-cotton  placed 
underneath  the  acid  was  instantly  exploded. 

The  foregoing  experiments  were  examples  of  heat  generated 
by  comparatively  moderate  chemical  action.  As  instances  of 
more  violent  action,  productive  of  sudden  and  intense  heat, 
thin  copper  leaf  (Dutch  gold)  was  introduced  into  chlorine 
gas,  which  resulted  in  the  instantaneous  ignition  of  the  metal. 
A  small  piece  of  potassium  was  dropped  into  bromine,  when 
the  two  combined  with  explosive  violence. 

The  Lecturer  proceeded  to  state  that  is  often  neces¬ 
sary  for  the  attainment  of  the  fullest  effect  which  may  Re¬ 
sult  from  chemical  attraction  between  different  bodies,  that 
means  should  be  applied  for  promoting  the  intimate  contact 
of  the  particles  between  which  this  chemical  attraction  exists. 
This  might  be  accomplished  in  various  ways;  thus,  the 
minute  division  of  one  or  both  substances  greatly  promoted 
chemical  action  between  them.  This  was  exemplified  by 
placing  on  the  table  a  piece  of  phosphorus,  and  showing  that 
it  might  remain  for  a  considerable  time  in  contact  with  the 
air  without  ignition,  but  when  it  was  diffused  in  a  finely 
divided  state  through  the  particles  of  a  piece  of  bibulous 
paper,  its  exposure  to  air  was  attended  by  its  immediate 
combustion.  A  bright  piece  of  lead  is  readily  tarnished 
by  exposure  to  air,  from  the  production  of  a  superficial  coat¬ 
ing  of  oxide,  but  the  action  of  oxygen  upon  the  metal  being 
thus  very  slowly  exerted,  the  heat  resulting  from. this  com¬ 
bination  is  carried  off  as  fast  as  it  is  generated,, so  that  the 
energy  of  the  action  is  not  accelerated.  But  if  lead  be  ex¬ 
posed  to  the  air  in  a  fine  state  of  division,  it  undergoes  such 
rapid  oxidation  by  intimate  contact  of  a  large  surface  with 
the  air,  that  it  is  immediately  ignited.  Iron  affords  another 
example  of  the  effect  of  mechanical  division  in  promoting 
chemical  action.  The  rusting  of  iron  is  very  gradual,  and 
to  obtain  anything  like  rapid  oxidation  of  a  mass  of  iron,  it 
is  necessary  to  raise  it  to  a  white  heat,  and  even  then  the 
combustion  of  the  iron  is  of  brief  duration;  but  if  particles 
of  iron  be  detached  from  a  mass  by  filing,  these  will  be 
oxidised  the  instant  they  come  in  contact  with  flame ;  the 
contact  between  the  metal  and  oxygen  being  greatly  in¬ 
creased.  A  quantity  of  iron  filings  were  allowed  to  fall 
through  a  spirit  flame  ;  the  particles  were  instantly  oxidised 
and  a  shower  of  sparks  was  the  result.  Iron  may  be  obtained 
in  so  fine  a  state  of  division  as  to  be  instantly  oxidised  by 
simple  contact  with  air  at  the  ordinary  temperature.  Thus 
on  breaking  the  end  of  a  tube  containing  pyrophoric  iron, 
and  allowing  its  contents  to  fall  to  the  ground,  the  fine  par¬ 
ticles  of  iron  become  red-hot  in  consequence  of  their  com¬ 
bination  with  the  oxygen  of  the  air. 

These  experiments  were  examples  of  the  reaction  of  gaseous 
and  solid  bodies,  and  the  advantages  to  be  derived  from  a 
fine  state  of  division  of  the  solid.  The  effect  of  minute  divi¬ 
sion  in  promoting  combination  between  solids  and  liquids 
was  illustrated  by  means  of  mercury  and  sulphur.  These 
two  bodies  might  remain  in  contact  for  a  considerable  time 
without  any  appreciable  result,  but  upon  shaking  mercury 
and  flowers  of  sulphur  together  in  a  tube,  and  thus  dispersing 
the  finely  divided  liquid  through  the  powdered  solid,  sufficient 
sulphide  of  mercury  was  speedily  produced  to  blacken  the 
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whole  of  the  mass.  That  this  was  not  due  to  the  mechani¬ 
cal  division  of  the  mercury  was  rendered  evident  by  shaking 
mercury  in  a  tube  with  a  yellow  powder,  for  which  it  had 
not  any  chemical  affinity. 

The  great  resistance  offered  by  the  particles  of  two  solids 
to  intimate  contact  renders  it  possible  for  solid  bodies  having 
a  great  affinity  for  each  other  to  be  intimately  mixed  together 
in  the  state  of  the  finest  powder,  and  for  the  mixture  to  be 
preserved  for  a  long  time  without  change.  In  such  cases, 
however,  the  employment  of  a  little  pressure  or  friction  is 
sufficient  to  set  up  chemical  action  ;  sometimes  by  effecting 
a  closer  approximation  of  the  particles,  or  by  generating  heat 
sufficient  to  rouse  chemical  force  into  activity.  Thus  amor¬ 
phous  phosphorus  and  powdered  chlorate  of  potash  were  in¬ 
timately  mixed  with  a  card  without  any  chemical  result; 
but  by  subsequently  applying  slight  pressure  to  the  mixture 
combination  ensued  with  explosive  violence.  As  another 
example  of  the  application  of  friction  to  induce  rapid  combi¬ 
nation,  sulphur  and  chlorate  of  potash  were  rubbed  together 
in  a  mortar.  The  effect  of  friction  in  promoting  chemical 
action  may  be  partly  due  to  the  influence  of  the  heat  which 
is  generated,  and  partly  to  the  more  intimate  contact  of  the 
particles  thus  suddenly  effected  between  small  portions  of  the 
substances  operated  upon.  The  effects  of  a  concentration  of 
pressure  upon  a  small  surface,  or  one  point,  in  establishing 
chemical  action  were  exemplified  by  means  of  detonating 
compositions  of  different  degrees  of  sensitiveness  compressed 
in  little  wooden  capsules ;  the  smooth  point  of  a  needle  was 
inserted  into  each  composition  ;  upon  then  allowing  a  weight 
in  a  suitable  apparatus  to  fall  upon  the  heads  of  the  needles 
from  different  heights  the  sudden  pressure  exercised  by  the 
needle-points  effected  the  ignition  of  the  compositions.  The 
Lecturer  next  alluded  briefly  to  the  influence  of  the  solvent 
power  of  certain  liquids  in  promoting  chemical  action  be¬ 
tween  solids.  Thus  water  has  the  power  of  blending  together 
the  particles  of  different  solids  which  it  can  dissolve,  and  of 
thereby  bringing  them  into  much  closer  contact  than  is  pos¬ 
sible  by  any  mechanical  operation.  The  effect  of  solution 
was  illustrated  by  pouring  a  little  water  on  a  colourless 
mixture  of  nitrate  of  mercury  and  iodide  of  potassium,  when 
the  immediate  production  of  iodide  of  mercury  was  rendered 
evident  by  its  characteristic  scarlet  colour.  A  second  expe¬ 
riment  in  which  nitrate  of  lead  was  substituted  for  chloride 
of  mercury,  was  followed  by  the  production  of  yellow  iodide 
of  lead.  In  these  cases  the  heat  resulting  from  chemical 
action  was  comparatively  slight,  in  consequence  of  the  mo¬ 
derate  action  of  the  substances  upon  each  other,  but  that 
heat  results  from  the  chemical  action  between  substances  es¬ 
tablished  by  means  of  solution  was  shown  by  pouring  water 
on  to  a  mixture  of  finely  powdered  oxalic  acid  and  oxide  of 
zinc ;  the  immediate  increase  of  temperature  was  rendered 
manifest  by  the  immersion  of  an  ethereal  thermometer  into 
the  mixture. 

Attention  was  next  directed  to  the  means  by  which 
chemical  action  between  gases  is  promoted.  Their  physical 
condition  is  frequently  so  unfavourable  to  their  spontaneous 
union,  or  their  energetic  action  upon  one  another,  that  some 
external  influence  is  generally  necessary  to  establish  it. 
Thus  chlorine  and  hydrogen,  though  possessing  a  most  pow¬ 
erful  affinity  for  each  other,  may  be  preserved  in  a  state  of 
mixture  until  exposed  to  the  effect  of  light,  when  combina¬ 
tion  will  take  place  between  them  with  a  rapidity  in  propor¬ 
tion  to  the  nature  of  the  light.  Hydrogen  and  oxygen,  on 
the  other  hand,  may  be  preserved  in  a  state  of  mixture  and 
exposed  to  light  for  any  length  of  time  without  undergoing 
combination. 

Gaseous  mixtures  which  are  not  affected  by  light  may 
sometimes  be  brought  under  the  influence  of  chemical  force 
by  effecting  their  partial  condensation,  and  thus  overcoming 
the  repulsive  tendency  which  appears  to  exist  among  their 
particles.  Several  porous  bodies  have  the  power  of  collecting 
and  condensing  considerable  volumes  of  gas,  and  there 
appears  little  doubt  that  many  important  chemical  changes 
are  constantly  promoted  in  nature  by  their  agency.  Char- 
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coal  possesses  to  a  remarkable  degree  the  power  of  absorbing 
and  condensing  many  gases  ;  thus  freshly  ignited  charcoal 
absorbs  about  90  times  its  volume  of  ammonia,  35  times  its 
volume  of  hydrosulphuric  acid  gas,  and  9  times  its  volume 
of  oxygen.  If  therefore  a  fragment  of  charcoal  be  introduced 
into  a  mixture  of  oxygen  with  ammonia  or  sulphuretted  hy¬ 
drogen,  the  mixed  gases  are  simultaneously  condensed,  and 
their  particles  are  thus  brought  within  the  sphere  of  action  of 
chemical  force  ;  the  result  being  the  formation  of  water  and 
of  products  of  oxidation  of  the  sulphur  or  nitrogen.  This 
effect  of  charcoal  was  illustrated  by  introducing  a  fragment 
of  charcoal,  which  had  been  previously  saturated  with  sul¬ 
phuretted  hydrogen,  into  a  tube  of  oxygen  standing  over 
mercury.  The  results  were  the  production  of  aqueous 
vapour  which  condensed  in  the  interior  of  the  glass,  and  the 
gradual  disappearance  of  the  oxygen  gas.  An  expansion  of 
the  gas  observed  in  the  first  instance  was  due  to  the  heat  de¬ 
veloped  by  the  combination  of  the  gases  in  the  pores  of  the 
charcoal.  Another  substance  possessing  to  a  high  degree 
the  power  of  condensing  gases  within  its  pores  is  platinum, 
particularly  when  in  the  spongy  state.  A  compound  of  this 
metal  with  volatile  substances  such  as  in  the  ammonio-chlo- 
ride  of  platinum  was  heated  to  redness,  when  the  porous 
metal  thus  obtained  was  held  on  a  piece  of  paper,  over  a  jet 
of  hydrogen ;  this  gas  on  passing  through  the  paper  was 
instantaneously  condensed,  at  the  same  time  that  oxygen  was 
collected  from  the  air  by  the  metal.  A  union  of  the  two 
gases  was  thus  rapidly  effected,  and  the  heat  resulting  spee¬ 
dily  raised  the  metal  to  a  red  heat,  whereby  the  jet  of  hydro¬ 
gen  was  inflamed.  A  ball  of  spongy  platinum  being  intro¬ 
duced  into  a  mixture  of  oxygen  and  hydrogen  immediately 
caused  its  explosion.  Another  illustration  of  the  power  of 
platinum  to  promote  chemical  action  between  gases  and 
vapours  consisted  in  placing  asbestos  coated  with  platinum, 
over  a  vessel  containing  ether.  In  a  short  time  the  heat 
resulting  from  the  rapid  oxidation  of  the  ether  vapour  was 
sufficiently  intense  to  cause  portions  of  the  asbestos  to  become 
red-hot. 

Heat  is  an  important  agent  for  bringing  about  chemical 
action  between  gaseous  liquid  or  solid  bodies,  which,  when 
once  established,  developes  heat  sufficient  to  induce  the  con¬ 
tinuation  of  the  action  with  energy  throughout  its  whole 
mass.  The  degree  of  heat  required  to  establish  its  chemical 
action  differs  according  to  the  nature  of  the  substances  and 
their  affinities  for  each  other.  This  w'as  illustrated  by  means 
of  three  jars  containing  different  explosive  gaseous  mixtures  ; 
on  introducing  a  warm  iron  rod  into  two  of  them  no  ef¬ 
fect  was  produced,  but  the  third  containing  a  mixture  of 
bisulphide  of  carbon  vapour  and  oxygen  was  immediately 
ignited. 

Another  iron  rod  heated  to  low-redness  inflamed  a  mixture 
of  hydrogen  and  oxygen,  but  did  not  affect  a  third  mixture 
consisting  of  coal-gas  and  oxygen,  which,  however,  was 
finally  exploded  by  contact  with  flame.  The  effect  of  heat 
in  establishing  chemical  action  between  gases  and  solids,  and 
the  influence  of  minute  division  of  the  latter  in  promoting 
the  energy  of  the  action,  were  exemplified  by  referring  in 
the  first  instance  to  the  combustion  of  a  fragment  of  charcoal 
in  oxygen  gas  (in  which  the  chemical  action,  although  bril¬ 
liant,  is  comparatively  gradual),  and  by  afterwards  applying 
a  light  to  a  jar  of  oxygen  gas  in  which  finely  powdered 
charcoal  had  been  shaken  up,  when  a  brilliant  combustion  of 
the  suspended  charcoal  took  place  almost  instantaneously 
throughout  the  jar.  On  performing  a  corresponding  experi¬ 
ment,  in  which  an  inflammable  material  (powdered  resin) 
was  substituted  for  the  charcoal,  the  combustion  took  place 
instantaneously  with  explosive  violence.  In  summing  up 
the  Lecturer  showed,  in  the  case  of  solids  possessing  a  ten¬ 
dency  to  act  chemically  upon  one  another,  that  the  applica¬ 
tion  of  heat  to  any  portion  sufficed  to  establish  chemical 
action  throughout  the  whole  mass  of  a  mixture  of  such  sub¬ 
stances  ( e .  g.  gunpowder),  provided  the  other  conditions 
pointed  out  in  the  lecture  as  favourable  to  the  display  of 
energetic  chemical  force  had  been  fulfilled. 


SOCIETY  OF  ARTS,  Wednesday ,  9  May  i860. 

Thomas  Bazley,  Esq.  M.  P.  in  the  Chair. 

At  this  meeting  of  the  Society  of  Arts,  Dr.  J.  Forbes  Wat¬ 
son,  the  Reporter  on  the  Products  of  India,  read  to  a  large 
and  attentive  audience  his  long-deferred  paper  On  the  chief 
Fibre-yielding  Plants  of  India,  the  value  of  which,  both  in 
a  scientific  point  of  view  and  as  an  impetus  to  one  of  the 
most  important  branches  of  our  industry  and  commerce,  can 
hardly  be  over-estimated. 

Dr.  Watson’s  communication  to  the  Society  was  of  such 
length,  and  embraced  so  wide  a  range,  that  we  shall  be  com¬ 
pelled,  although  reluctantly,  to  omit  a  large  portion,  more 
especially  the  commercial  statistics,  for  which,  however,  our 
readers  will  scarcely  feel  any  special  interest.  At  the  com¬ 
mencement  of  the  paper,  the  essential  characteristics  of 
endogenous  and  exogenous  fibres  were  clearly  defined  then, 
turning  to  their  microscopic  appearance,  the  Lecturer  said  :  — 

“  In  judging  of  the  quality  of  fibres,  in  all  probability 
much  depends  on  the  constitution  of  the  cell  walls.  The 
physical  appearance,  the  power  of  resisting  strains  under 
certain  conditions,  separability,  behaviour  when  exposed  to 
the  influence  of  moisture,  in  these,  great  differences  exist 
betweeen  the  fibres  of  exogens  and  endogens,  and  these  must 
be  taken  into  account  in  judging  of  the  relative  value  of  the 
two  divisions.  Fibres  from  endogens  present  a  characteristic 
white  appearance,  and  when  examined  under  the  micro¬ 
scope  are,  with  one  or  two  exceptions,  readily  distinguished 
from  exogens.  The  isolated  fibres  are  less  transparent, 
arising  from  the  depositions  of  a  larger  quantity  of  what 
has  been  called  encrusting  matter,  or  from  the  deposition  of 
lignine  in  the  interior.  These  deposits,  whatever  their 
nature  be,  seem  as  if  fractured  at  innumerable  places. 
Some  of  them  also  present  a  characteristic  opalescence  not 
found  in  others.  The  ultimate  fibre  cells  too  are,  as  a  rule, 
separable  with  difficulty,  and  are  brittle  when  compared 
with  exogens,  and  this  has  an  important  influence  both  upon 
their  suitability  for  spinning  and  papermaking.  With  the 
valuable  assistance  of  Mr.  Wentworth  L.  Scott,  whom  I 
have  entrusted  with  the  pi'eparation  of  the  various  fibres  for 
my  examination  (and  who  has  throughout  superintended  the 
execution  of  the  cuts)1,  I  have  submitted  the  whole  of  them 
to  repeated  and  careful  microscopic  inspection  under  various 
conditions,  and  I  believe  that  the  descriptions  which  accom¬ 
pany  each  will  be.  found  very  fairly  to  represent  their 
characteristic  differences,  although  it  is  impossible  by 
language  always  to  express  the  character  which  strikes 
the  eye. 

“  The  importance  of  the  microscope  in  such  investiga¬ 
tions  is  obvious.  It  enables  us  to  detect  in  different  fabrics 
the  existence  of  fibres  of  an  inferior  class. 

“  In  addition  to  such  aids  as  are  afforded  by  the  micro¬ 
scope,  the  eye,  and  the  touch,  we  have  certain  other  prac¬ 
tical  tests  of  the  quality  of  fibres  arising  from  their  behaviour 
under  mechanical  treatment.  But,  before  considering  the 
fibres  themselves,  I  would  make  a  few  remarks  upon  the 
mode  of  separating  them  from  the  parent  stems,  reserving 
further  comment  until  treating  upon  individual  fibres.  I 
have  at  the  present  moment  in  my  possession  no  less  than 
180  specifications  of  patents  bearing  upon  this  important 
subject.  The  analysis  of  these  and  the  discussion  of  the 
various  processes  adapted  to  the  purposes  of  cleaning  and 
preparing  fibrous  substances  would  occupy  the  whole  of 
the  time  at  my  disposal  this  evening.  I  shall  therefore  only 
indicate  principles.  But  to  understand  the  process  of  clean¬ 
ing  Indian  fibres,  it  must  be  remembered  that  we  have  to 
deal  with  a  climate  in  which  fermentation  and  putrefaction 
readily  succeed  each  other  in  the  freshly- cut  plant.  A  for¬ 
getfulness  of  this  fact  has  acted  injuriously  upon  their 
value.  The  common  practice  has  been  to  steep  the  plant  in 

1  For  the  loan  of  the  woodcuts  which  illustrate  this  paper  we  are  in¬ 
debted  to  the  kindness  of  Dr  Forbes  Watson :  Mr.  W.  L.  Scott  has  been 
responsible  for  their  arrangonent  in  these  pages. — Ed. 

The  woodcuts  here  referred  to  have  been  executed  by  Mr.  Orrin  Smith. 
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water,  until  the  sap  is  decomposed.  Labour  is  thus  saved, 
but  in  India  the  fibres  are  often  irreparably  discoloured  and 
'weakened  for  manufacturing  purposes.  It  is  therefore  ob¬ 
vious  that  steeping,  if  employed,  should  he  for  the  purpose 
of  loosening  and  dissolving  the  binding  constituents  of  the 
plant. 

“  And  now  as  to  climate  and  soil : — 

“  In  endeavouring  to  illustrate  the  capabilities  of  a  given 
country  for  the  growth  of  certain  plants,  two  lines  of  inquiry 
present  themselves.  We  have  in  the  first  place  to  show  that 
the  soil  and  climate  are  suitable,  and  afford  the  fundamental 
conditions  necessary  to  full  development;  and  in  the  second, 
to  indicate  with  what  success  a  particular  product  has  been 
already  cultivated.  As  regards  climate,  no  country  in  the 
world  of  equal  extent  is  so  favoured  as  Hindostan.  This 
arises  to  a  great  degree  from  the  physical  inequalities  of  its 
surface,  without  which  India  would  have  been  a  vast  desert. 
The  Himalayas,  rising  in  height  from  20,000  to  29,000  feet, 
act  as  the  great  modifiers  of  temperature,  and  provide  proper 
water  supply  to  the  rivers  in  the  north,  as  well  as  to  the  at¬ 
mosphere  :  while  the  Malabar  range  of  mountains,  and  the 
Eastern  Ghauts,  rise  abruptly  in  their  turn,  and  produce 
similar  effects. 

“  Then  again,  as  a  rule  the  growth  of  plants  for  their  fibres 
is  more  exhausting  to  the  soil  than  that  of  any  other  crop. 
In  the  case  of  ordinary  food  substances,  the  seed  alone  is  re¬ 
moved,  and  the  constituents  of  the  straw  or  stem  which  fur¬ 
nished  the  seed,  in  all  good  husbandry,  are  again  restored  to 
the  soil.  For  effective  nutrition  it  is  essential  that  not  only 
should  the  soil  contain  the  elements  necessary  for  perfecting 
the  seed,  but  likewise  in  equal  abundance  the  constituents  of 
the  stem.  The  amount  of  constituents  required  for  the  vigo¬ 
rous  growth  of  different  plants  varies  considerably ;  but  it 
would  seem  that  all  of  like  species,  wherever  grown,  require 
the  same  constituents  to  be  furnished  by  the  soil.  Thus  in 
the  case  of  flax,  we  find  from  an  examination  of  the  mineral 
constituents  of  the  whole  plant,  that  certain  soils  are  more 
abundantly  present  than  others,  and  we  may  fairly  conclude 
that  the  soils  which  afford  the  largest  supples  are,  always 
supposing  climatic  conditions  to  be  favourable,  the  best 
adapted  for  the  cultivation  of  such. 

“  The  suitability  of  our  Indian  soils  to  the  growth  of  cot¬ 
ton,  afforded  me  an  opportunity,  on  a  former  occasion,  of 
pointing  out  the  general  features  of  the  country,  with  respect 
to  its  surface,  and  to  this  I  would  again  refer. 

“  Although  subject  to  considerable  modifications,  the  soil 
of  India  may  be  divided  into  three  great  classes.  In  the 
North,  we  find  great  alluvial  tracts,  the  results  of  countless 
ages  of  deposits  from  those  majestic  rivers,  the  Ganges,  the 
Indus,  and  the  Brahmapootra,  which,  together  with  their 
contributaries,  fall  respectively  into  the  Bay  of  Bengal  and 
the  Indian  Ocean.  By  this  alluvial  India  may  be  said  to  be 
bounded  on  the  north  ;  but  passing  southward  and  eastward 
from  the  delta  of  the  Indus,  we  find  the  rivers  of  Guzerat 
and  the  intractable  Nerbudda  have  each  afforded  its  quota  to 
the  same  class  of  deposits.  On  the  opposite  side  of  the  coun¬ 
try  the  mouths  of  the  Godavery,  the  Kishna,  the  Cauvery, 
and  sister  rivers,  supply  soils  identical  in  physical  character  ; 
and  stretching  still  further  to  the  eastward  to  Burmah,  ex¬ 
tended  evidence  presents  itself  of  that  ceaseless  attrition 
which  at  last  subjugates  the  hardest  rocks. 

“  It  is  not  possible  for  me  to  say  exactly,  or,  indeed,  with 
any  amount  of  precision,  how  much  of  the  1,200,00  square 
miles  which  comprise  Hindostan  consist  of  the  deposits  here 
referred  to,  but  I  believe  at  least  one-third  does  so. 

“  The  soil  next  in  amount,  and  equal  if  not  superior 
importance,  is  the  well-known  ‘black  cotton  soil’  of  the 
Deccan  and  other  parts  of  India.  In  amount  it  occupies  a 
position  next  to  the  alluvial.  It  stretches  from  Bundelcund 
in  the  north  nearly  to  the  south  of  the  peninsula.  A  very 
considerable  portion  of  the  Deccan  consists  of  this  ;  it  is  also 
to  be  found  in  Guzerat  and  many  other  parts  of  the  country. 
In  depth  it  varies  much.  As  to  origin,  it  seems  to  have 
arisen  from  the  decomposition  of  basalt  and  trap,  which  con¬ 


stitute,  to  a  great  extent,  the  mountain  ranges  on  which  the 
great  plains  of  the  Deccan  are  elevated. 

“  In  depth  it  varies  from  3  to  1 5  feet  or  more. 

“  The  third  characteristic  soil  is  usually  called  ‘  red.’  It 
is  found  in  all  parts  of  the  country,  but  perhaps  chiefly  in 
Southern  India,  where  it  apparently  mainly  arises  from  the 
decomposition  of  granite  rocks.  Its  lime  and  some  valuable 
constituents  are,  however,  obtained  from  different  sources. 
In  other  parts  of  India  this  soil  would  seem  to  take  for  its 
origin  rocks  of  a  volcanic  description,  such  as  the  red  jaspery 
brick-like  Laterite ,  which  is  found  extensively  in  many  parts 
of  the  country. 

“  In  proceeding  to  remark  on  the  various  analyses  shown 
in  the  tables  we  observe  that  the  soils  of  India  differ  in  some 
respects  from  the  best  known  cultivated  ones  of  Europe.  No 
feature  is  more  remarkable  than  the  comparative  absence  of 
organic  matter,  and  the  state  of  comminution  so  common  to 
them.  Whole  tracts  of  country  may  be  said  to  consist,  as  re¬ 
gards  their  surface,  of  impalpable  powder  when  dry,  or  of 
tenacious  mud  when  moistened.  So  strongly  argillaceous  are 
many,  that  they  bake  into  a  hard  brick-like  mass  when  ex¬ 
posed  to  the  sun.  A  common  and  very  important  feature 
attaches  to  the  generality.  Potash  and  soda  are  so  abundantly 
present  as  to  furnish  almost  exhaustless  amounts.  Sulphates 
and  chlorides  w*ould  seem  to  be  defective,  but  these  are  sup¬ 
plied  by  the  irrigating  waters  of  the  various  rivers. 
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“  The  soils  of  the  Punjab  and  of  Sind  we  find  very  much 
alike.  In  colour  of  a  light  drab,  physically  almost  impal¬ 
pable.  With  some  20  per  cent,  of  alumina  and  oxide  of  iron, 
they  are  stiff  in  character,  and  readily  turned  by  water  into 
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a  thick  mud.  Carbonate  of  lime  and  magnesia  exist  in  very 
large  quantities ;  and  when  we  take  into  consideration  the 
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SOILS  FROM  LAHORE,  SIRDARPOOR,  MOOLTAN,  &c. 


Punjab. 


Lahore. 

Serdarpoor. 

Mooltan. 

Kotisashah. 

Rawul 

Pind^e. 

1 

Larkhana 

Moisture  at  2120  . 

Soil. 

3  93° 

Subsoil. 

2'l6o 

2 -COO 

Soil. 

I  860 

S.  bsoil. 

I  090 

1-750 

4-430 

3-000 

Water  above  2120,  and  organic 
matter . 

0-930 

0-500 

2"  OOO 

1-52° 

1-370 

2-410 

2*840 

2-300 

Potash . 

1-029 

1-820 

0'933 

2-240 

2-130 

0-520 

1-038 

1-103 

Soda . 

0-722 

I’3I3 

0-410 

0801 

1-232 

0-213 

0-404 

0620 

Lime . 

3-290 

4670 

2439 

2-150 

2*480 

5 '49  3 

7480 

5  331 

Magnesia  .... 

1-910 

2'OIO 

I'OOI 

°'443 

0590 

I'33° 

0  720 

0-560 

Alumina  .... 

12  060 

14-63° 

11-230 

12-980 

14-15° 

I2’z6o 

17-890 

15  850 

Peroxide  of  iron  . 

10  000 

4’IOO 

1 1  -700 

8-oio 

6-34° 

6  310 

5-11° 

14-720 

Chloride  of  sodium 

0-036 

0-033 

trace 

0-055 

O  078 

trace 

0-074 

trace 

Phosphoric  acid  . 

0  132 

0-097 

O'lOO 

0-117 

O  I09 

0  043 

0-107 

o-o6o 

Sulphuric  acid 

0-024 

0-030 

trace 

0-041 

0-055 

trace 

0-075 

trace 

Carbonic  acid 

1-760 

2400 

1-631 

0-720 

1-400 

4‘3I7 

0-512 

4-208 

Silica,  as  silicate  and  as  silex 

63-800 

os 

cs 

•<i 

KM 

O 

69-240 

70-000 

68670 

66-640 

59-500 

54-940 

Sind. 


Eastern  Bengal. 

Assam. 

Five  Miles 

East  of 

Rajaganj. 

Opposite 

Jutnalpoor. 

Near  to  Debroogurh. 

Machulee. 

Bijitollia. 

Koralia. 

Jairampoor . 

Occasionally 

For  tea. 

Cultivated. 

Moisture  at  2120  . 

• 

4-160 

2-930 

6-750 

4-700 

5-700 

3' 3°o 

5-830 

3-930 

Water  above  21 20,  and  0 

•game 

matter 

1-190 

1730 

r950 

1-780 

0’020 

0-130 

3-500 

1-440 

Potash  .... 

0-598 

0-786 

0664 

0-450 

0-820 

x  810 

0  620 

0-700 

Soda  .... 

I  656 

1-686 

0-513 

0253 

0758 

i'795 

0-167 

0-043 

Lime  .... 

1-49° 

0890 

trace 

0-084 

2-53° 

0890 

trace 

0-224 

Magnesia 

1-430 

1-240 

0-240 

0-232 

O  740 

1-450 

I  "210 

0-500 

Alumina 

17-440 

16-270 

22  240 

14-010 

16-550 

17-470 

29630 

12-830 

Peroxide  of  iron  . 

4-890 

3-460 

5-230 

7-040 

7  850 

4-53o 

3-570 

9660 

Chloride  of  sodium 

0"020 

0016 

0-053 

0  041 

0"022 

0  029 

0025 

0-033 

Phosphoric  acid  . 

OI32 

0-082 

0-015 

0-125 

0-II5 

0-042 

0-058 

0-063 

Sulphuric  acid 

OO52 

0-004 

0"020 

0005 

0-00 1 

0  003 

0’004 

0-006 

Carbonic  acid 

none 

none 

trace 

0-130 

trace 

o-oo6 

o-o8o 

0  040 

Silica,  as  silicate  and  silex 

67-000 

70-600 

62-505 

7I"55° 

65-046 

68-700 

55'33o 

69-660 

plants  usually  cultivated,  phosphates  are  present  in  sufficient 
quantity.  Contrasted  with  European  soils,  there  is  a  falling 
off  in  the  amount  both  of  sulphates  and  chlorides. 

“  The  soils  of  Eastern  Bengal  are  somewhat  peculiar. 
The  lime  present  in  them  is  chiefly  in  the  form  of  silicate, 
carbonates  being  almost  altogether  wanting.  They  seem, 
too  to  he  much  more  dependent  upon  the  inundating  waters 
for  supplies  of  sulphates  and  chlorides.  In  clay  they  abound  -, 
consequently  they  are  more  retentive,  and  have  fully  more 
capacity  for  moisture  than  the  soils  of  the  Punjab.  As  to 
silex  too  a  great  difference  is  observable,  so  that  in  many 
cases  the  presence  of  pebbles  greatly  detracts  from  the  other¬ 
wise  too  great  stiffness.  Though  less  rich  than  the  Punjab 
soils  in  potash  and  soda,  they  may  yet  he  said  to  abound, 
being  richer  than  those  of  Europe  in  which  flax  is  success¬ 
fully  cultivated.  Other  observations  might  be  made,  hut  the 
agricultural  reader  will  fairly  deduce  these  for  himself 
on  comparison  of  the  soils  of  Eastern  Bengal  from  the 
other  localities  specified.  It  will  he  observed  from  the  larger 
table  that  all  are  inundated,  either  during  rains  or  for  stated 
seasons. 

“  The  soils  of  Bengal  almost  speak  for  themselves.  The 
one  from  Lucknow  is  peculiar,  being  distinctly  calcareous. 
The  two  soils  from  Bundelcund  are  very  loose  in  texture. 

“  The  cotton  soils  from  Malwa,  Saugur,  Deccan,  and  My¬ 
sore  have  quite  a  distinctive  character.  They  are  for  the 
most  part  very  dense,  and  contain  not  only  much  moisture, 
hut  have  great  power  of  absorption ;  and  this  has  a  most  im¬ 
portant  hearing  on  the  question  of  irrigation.  In  the  black 
soils  it  is  evident  that  irrigation  must  be  employed  with 


great  caution,  if  at  all.  In  organic  matter  they  are  strangely 
defective,  especially  when  comparing  them  with  dark- 
coloured  European  soils.  Of  potash  and  soda  they  contain 
abundance.” 

Next  followed  some  observations  upon  the  classification  of 
fibre-yielding  plants  adopted  by  various  authorities,  which 
we  need  not  repeat ;  the  commercial  order  preferred  by  Dr. 
Watson  will  he  discovered  from  the  description  given  here¬ 
after.  First  on  the  list  stands  flax.  In  India  the  Linum 
usitatissimum  is  grown  chiefly  for  its  seed  at  the  present  time, 
hut  recently  attention  has  been  directed  to  the  capabilities  of 
certain  parts  of  the  country  to  furnish  fibre  of  a  very  fine 
quality.  The  exhaustive  nature  of  flax  is  well  known,  it 
requiring  so  large  an  amount  of  the  alkalies  for  its  proper  de¬ 
velopment  ;  that  potash  and  soda,  however,  are  abundantly 
present  in  the  great  alluvial  soils  of  India  a  glance  at  the 
Table  will  show. 

As  regards  the  cost  of  flax  "in  the  Punjab  “we  have  the 
authority  of  Mr.  Steiner  that  flax  can  be  produced  on  the 
spot  at  the  rate  of  zol.  per  ton,  and  that  conveyance  to  the 
port  of  Kurrachee  (from  which  it  ought  to  be  shipped  di¬ 
rect  to  this  country)  will  add  5?.  thus  increasing  the  cost  to 
25/. 

“  On  the  other  hand,  Mr.  Cope  holds  that  the  estimate  is 
too  low,  and  that  flax  cannot  at  present,  in  the  face  of  transit 
and  other  difficulties,  be  landed  at  Kurrachee  under  32/.  per 
ton.  On  this  point  I  would  remark  that,  even  admitting  that 
Mr.  Cope’s  statement  is  nearer  the  truth  than  that  of  Mr. 
Steiner,  if  the  flax  produced  is  equal  to  what  we  have  lately 
received  it  will  bear  even  that  expense,  and  not  only  prove 
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a  more  remunerative  crop  to  the  Punjabee  cultivator,  but 
also  a  positive  boon  to  those  interested  in  the  flax  trade.” 

After  some  further  remarks  upon  the  cost  of  culture  and 
transit  the  Doctor  said  :  — 

“  There  yet  remain  many  subjects  of  interest  connected 
with  flax  were  there  time  to  refer  to  them.  The  preparation 
of  the  fibre  is,  however,  too  important  to  he  overlooked.  And 
first  with  respect  to  retting.  It  has  been  held  that  the  pro¬ 
cess  invariably  deteriorates  both  the  strength  and  quality  of 
the  fibre,  and  there  can  be  no  doubt  that  when  improperly 
carried  out  such  is  the  case.  But  when  this  process  is  carried 
to  the  extent  simply  of  dissolving  out  certain  binding  juices 
of  the  plant,  and  leaving  the  fibre  in  a  more  separable  state, 
no  evil  consequence  will  result ;  nevertheless,  in  India  more 
than  ordinary  care  is  required  to  put  the  process  in  operation, 
particularly  in  the  case  of  inexperienced  hands  ;  if  adopted, 
it  must  for  some  time  be  carried  on  in  retteries  under  skilful 
management-  Machines  have,  however,  been  invented,  and 
others  are  in  course  of  construction,  for  the  extraction  of  the 
fibre  from  the  dried  stem,  without  the  previous  action  of 
either  dew  or  water  retting.  Could  these  be  only  furnished 
at  a  reasonable  rate  (as  is  the  case  with  the  hand  cotton  gins, 
which  have  resulted  from  the  operations  of  the  Cotton  Supply 
Association),  so  as  to  enable  the  cultivator  to  purchase  or 
hire  them  without  resorting  to  the  means  usually  adopted,  I 
believe  a  great  impetus  would  be  given  to  the  development 
of  flax  culture.  Flax  thus  prepared  is,  however,  harsher  to 
the  touch,  and  less  fitted  for  employment  in  the  finer  fabrics 
than  when  retted.  As,  however,  by  far  the  greater  quantity 
of  flax  consumed  in  this  country  is  expended  on  those  coarser 
textures  which  chiefly  require  strength,  it  would  be  found 
that  the  larger  quantity  of  flax  so  prepared  would  meet  with 
a  ready  demand.  If  the  finer  qualities  are  wanted,  there  is 
abundant  evidence  that  these  can  be  produced  by  exposing 
the  flax  so  prepared  to  the  action  or  certain  chemical  steeps 
so  as  to  impart  the  requisite  softness  and  separation  of  the 
fibres.  Several  processes  are  in  present  use  for  this  purpose, 
and  samples  so  prepared  are  before  us  this  evening.  The  ex¬ 
pense  of  such  operations  is  said  to  amount  to  about  10/.  to  izl. 
per  ton,  while  the  improvement  in  the  quality  of  the  fibre 
increases  its  value  to  an  extent  which  far  more  than  coun¬ 
terbalances  such  preliminary  expenses,  always  supposing 
that  the  expenses  will  remain  at  the  same  figure  when  the 
operation  is  carried  out  on  an  extensive  scale.  These  are 
points,  however,  which  I  must  leave  to  be  discussed  by 
those  more  immediately  interested  in  a  commercial  #point  of 
view. 

“  One  word  as  to  the  appearance  of  flax  fibre  under  the 
microscope.  It  fortunately  happens  that  while  flax  is,  as 
far  as  we  at  present  know,  the  best  and  most  useful  fibre  of 
its  class,  it  is  at  the  same  time  the  one  possessed  of  so  charac¬ 
teristic  an  appearance  when  submitted  to  the  searching  of 
this  instrument  that  we  can  readily  detect  its  admixture  or 
adulteration,  as  the  case  may  be,  with  fibres  of  an  inferior 
quality.  Under  the  ordinary  manipulation,  preparatory  to 
microscopic  examination,  the  toughness  of  the  fibres  and 
their  ready  divisibility  into  ultimate  fibrillae  is  ascertained. 
As  seen  at  a  Fig.  I,  it  presents,  at  varying  distances,  certain 
characteristic  cross- markings-  The  outlines  of  the  fibres  are 
hard  and  smooth,  and  the  ultimate  fibrillm  can  seldom  be 
detected  until  carefully  detached  from  the  ordinary  fibres.” 

The  Rheea  of  Assam,  and  the  Neilgherry  nettle  (Urtica 
nivea,  or  tenacissima  and  U.  heterophylla),  were  next  de¬ 
scribed,  the  former  being  a  shrub  of  some  three  or  four  feet 
high  very  easily  propagated  from  cuttings.  This  plant  called 
by  the  natives  “  Caloee,”  “  Kunkamis,”  “  Goun,”  and  another 
variety  known  botanically  as  the  Boehmeria  puya,  yield  a 
very  peculiar,  strong,  and  fine  fibre,  well  adapted  both  for 
spinning  and  for  the  manufacture  of  paper.  According  to 
Sir  William  Hooker  it  is  the  Urtica  nivea  which  yield  the 
well-known  grass-cloth  fibre.  Mr.  W.  L.  Scott,  however, 
considers  that  a  slight  difference  between  the  true  China- 
grass  and  the  rheea  may  be  detected  by  the  microscope. 
The  rheea  plapt  seems  also  very  exhaustive,  taking  the 


following  analysis  of  the  stem  ash  by  Dr.  Hornidge  as  a 
criterion. 


“  The  stems  contained  861  per  cent  of  moisture.  The 
dry  stems  consist  of :  — 


Carbon 

•  47'279 

Hydrogen 

.  .  .  6  265 

Nitrogen 

.  .  .  0090 

Oxygen 

.  .  .  42  229 

Ash  . 

•  4-137 

iocrooo 

“  The  ash  consists  of  — 

Potash 

.  32-37 

Soda  . 

.  1639 

Lime  . 

.  .  .  8-40 

Magnesia 

•  533 

Peroxide  of  iron 

Chloride  of  sodium  . 

9-13 

Phosphoric  acidj 

.  .  .  961 

Sulphuric  acid 

.  311 

Carbonic  acid. 

.  .  .  8-90 

Silicic  acid  (with  little  charcoal  and  sand;  660 

9990 

On  other  points  connected 

with  the  rheea,  Dr.  Watson 

said  :  — 

“  As  to  cost  of  production,  I  can  make  no  positive  state¬ 
ments.  The  value  of  the  prepared  fibre  is,  however,  such 
as  would  most  amply  repay  a  very  lai’ge  outlay.  It  is  im¬ 
possible  to  embrace  the  many  purposes  for  which  the  rheea 
is  suited,  although  a  notion  may  be  formed  from  the  samples 
of  manufacture  brought  from  Bradford,  and  now  displayed. 
To  the  touch  they  present  a  peculiar  roughness,  owing  to 
slight  asperities  on  the  surface  of  the  individual  fibres, 
which  confer  the  property  of  allowing  it  to  be  readily  spun 
into  fine  thread,  as  well  as  being  mixed  with,  and  spun  on 
machinery  adapted  for  woollens.  It  may  be  possible  to  mix 
it  with  our  much-despised  shoddy,  and  so  to  give  the  latter 
that  strength  which  it  so  much  lacks. 

“  Under  the  microscope  (see  a,  Fig.  II.),  its  fibres  present 
the  roughness  already  alluded  to,  and  when  viewed  under 
reflected  light  have  an  appearance  not  unlike  frosted  glass. 
Considering  their  costliness,  it  is  as  well  that  all  nettle 
fibres  are  readily  detected  by  this  instrument,  as  all  indicate, 
with  certain  modifications,  the  same  kind  of  structure.” 

Further  on  we  learn  various  interesting  particulars 
respecting  the  Neilgherry  nettle,  which  we  cannot  do  better 
than  quote  :  — 

“  It  is  known  by  the  various  native  names — Iloroo  Surat, 
Herpah,  or  Serpah,  Bhootea,  and  Theng  Mah.  It  is  so 
similar  to  wool  when  crumpled  up,  that  even  merchants 
from  a  casual  glance  have  not  detected  the  difference,  hence 
the  common  name  of  vegetable  wool  by  which  the  plant  is 
known.  Under  the  microscope  ( b ,  Fig.  II.),  it  indicates  con¬ 
siderably  greater  asperities  than  in  the  rheea,  consequently 
it  is  better  suited  for  admixture  with  wool. 

“  This  nettle  has  upright  angular  stems,  covered  with  small 
prickles,  and  marked  with  small  white  specks.  The  leaves 
are  similarly  protected  by  bristles ;  they  are  irregularly 
serrate,  long,  variously  lobed,  petioled,  and  almost  caudate 
at  the  base.  From  the  severe  injuries  consequent  upon  a 
sting,  greater  difficulties  are  presented  to  obtaining  its  fibre 
than  is  the  case  with  the  Rheea.  The  natives  on  the  Neil- 
gherries  first  boil  the  plant  before  subjecting  it  to  manipu¬ 
lation.” 

N  ext  we  come  to  the  fibre  of  the  Mudar  (  Calotropis  gigantea'), 
to  which  the  extremely  euphonious  titles  of  Yercum,  Ak  Mud- 
dar,  Telia  jilladoo,  are  applied  by  the  natives.  The  plant  is  pe¬ 
rennial,  very  common  in  Indian  jungles,  and  requires  little  or 
no  culture.  In  the  experiments  of  Dr.  Wight  the  Mudar 
fibre  took  the  first  rank  as  regards  strength.  Microscopically 
(see  Fig.  III.)  it  somewhat  resembles  flax,  the  transverse  mark¬ 
ings  excepted,  but  the  ultimate  fibres  are  readily  seen  within 
the  ordinary  fasciculae.  Here  we  quote  again  : — - 

“  As  may  be  witnessed  by  the  specimens  upon  the  table, 
the  finest  fabrics  can  be  manufactured  from  the  Mudar ;  and 
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yet  the  fibre-extraction  is  the  most  difficult  of  any  in  India. 
The  plant  stems  are  succulent,  and  contain  a  quantity  of 
juice  of  an  acrid  description,  which  is  used  as  a  medicine 
by  the  natives,  and  in  addition  a  gum-resin,  which  -Dr. 
Riddell  has  shown  to  possess  many  of  the  valuable  properties 
of  gutta-percha.  It  is,  however,  in  all  probability  the  acrid 
juice  which  so  interferes  with  the  separation  of  the  fibres  by 
any  of  the  ordinary  methods.  Hitherto  the  fibres  have  had 
to  be  separated  from  the  fresh  plant  by  means  of  the  fingers, 
and  not  only  the  native,  but  even  Dr.  Hunter’s  more  elabo- 


from  the  seed  is  useful  for  stuffing  pillows  ;  also,  notwith¬ 
standing  the  smoothness  and  absence  of  twist  in  the  fibre,  for 
manufacturing  into  fabrics  of  a  soft  but  unenduring  descrip¬ 
tion.  It  was  long  since  suggested  by  Dr.  Roxburgh  as  a 
substitute  for  silk,  and  it  certainly  seems  to  me  a  better  one 
than  the  Pulu  produced  by  a  fern,  and  known  by  the  name 
of  vegetable  silk,  which  is  now  exciting  attention.  At  all 
events,  it  is  deserving  of  trial. 

The  “Bedolee  Sutta  ”  of  Assam  stands  next :  —  it  is  bo- 
tanically  called  Pederia  fcctida,  the  crushed  plant  exhaling  a 


rate  methods  have  proved  that  steeping  cannot  be  employed 
at  all,  for  even  short  periods.  The  dissolved  juices,  arising 
from  the  lactiferous  vessels,  appear  to  act  upon  the  fibres  and 
to  injure  them.  As  long,  therefore,  as  the  fibres  shall  have 
to  be  separated  by  the  hand,  Mudar  is  not  likely  to  come  into 
general  use.  It  is,  however,  possible  that  a  method  may  be 
devised  for  removing  the  acrid  juices  from  the  fresh  plant. 
But  without  such  method  the  fibres  can  never  take  the  rank 
for  which  they  seemed  designed. 

“  The  percentage  yield  of  fibre  seems  small.  The  floss 


most  unpleasant  odour.  The  fibre  obtained  from  this  creeper 
is  strong,  delicate,  and  flexible,  and  lies  in  joints  of  varying 
distances  apart.  The  plant  is  cut  at  each  joint,  and  each 
separate  length  thus  obtained  is  denuded  of  all  bark,  and  then 
twisted  repeatedly  to  disintegrate  it  more  completely.  The 
fibre  itself  is  then  slowly  pulled  away  by  the  hand  of  the 
operator,  a  rather  expensive  process  ;  but  as  children  can  be 
thus  employed,  it  is  not  an  impracticable  one  for  India.  Its 
appearance  under  the  microscope  is  quite  distinctive,  being 
that  of  a  solid  and  smooth  cylinder,  with  few  markings 
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(c,  Fig.  II.)  If  found  suitable  for  spinning  with  our  flax  ma¬ 
chinery,  the  value  of  this  fibre  is  calculated  to  be  from  1 50/. 
to  200 l.  per  ton. 

The  next  class  of  fibres  is  headed  by  jute,  a  piliaceons 
plant,  of  which  two  species,  the  Corchorus  capsular  is  and  C. 
olitorius  (the  latter  called  u  put  ta”  by  the  natives)  afford  the 
material  of  which  the  “  jute-ropes  ”  and  “  gunny-bags  ”  of 
commerce  are  male.  Jute  is  cultivated  very  largely  in 
Bengal,  and  its  fibre  is  separated  by  the  process  of  water- 
retting.  The  product  is  not  remarkable  for  strength,  as  it 
bears  a  transverse  strain  very  badly.  The  microscope 
quickly  distinguishes  this  fibre  from  flax,  by  its  rougher 
outline,  indefinite  cross-markings,  and  comparative  opa¬ 
city.  The  ultimate  cells  have  often  a  tongue-like  ending  (6, 
Fig.  I.)  In  1855-56,  a  year  of  large  exports,  India  furnished 
about  270,000  tons  of  jute,  raw  and  manufactured.  The  fibre 
which  presents  the  most  glossy  appearance  commands  the 
best  price  in  the  market,  although  it  is  not  the  strongest 
variety. 

At  a,  Fig.  III.  the  microscopic  appearance  of  the  “  safety  ’ 
or  '•'Lai  Bariala ”  fibre  of  Bengal,  the  viola  rhomboieda  of  bota¬ 
nists  ;  it  will  be  seen  to  exhibit  a  regular  longitudinal  struc¬ 
ture,  and  is  of  an  opaque  and  woody  appearance ;  by  reflected 
light  it  resembles  in  some  degree  the  so-called  New  Zealand 
flax.  The  plant  yielding  this  fibre  belong  to  the  mallow 
tribe,  and  the  species  in  question  grows  rapidly,  and  in  great 
abundance ;  in  a  single  year  three  crops  may  be  obtained. 
The  Sida  is  stronger  than  jute,  and  worth  some  5 1.  or  8/. 
more  per  ton. 

The  hemp-leaved  Hibiscus  ( Hibiscus  cannabinus )  next 
claims  our  attention ;  the  native  nomenclature  is  varied  and 
sufficiently  unutterable,  so  we  select  “  Ambaree  ”  as  the 
simplest  appellation.  Although  easily  cultivated,  the  hibiscus 
fibre  is  but  little  known  commercially,  the  specimens  hitherto 
imported  having  been  badly  prepared.  Microscopically  it 
is  not  unlike  the  Sida  b,  Fig.  III. 

The  next  group  of  fibres  introduced  to  our  notice  were 
suitable  for  twine,  cordage,  &c.  Hemp  standing  foremost  on 
the  list.  This  well-known  dioecious  plant  is  cultivated  in 
India,  in  the  Punjab,  and  the  Himalayas,  but  chiefly  for  the 
“  bhang  ”  it  yields  — an  intoxicating  resin  exuding  from  the 
leaves.  The  seeds  are  sown  about  the  end  of  May  and  be¬ 
ginning  of  June  ;  the  plants  require  much  attention  and 
careful  manuring.  In  point  of  strength  the  Himalayan  hemp 
is  superior  to  the  best  Russian  samples.  In  Fig.  IV.  the 
microscopic  appearance  of  hemp  is  well  shown,  the  letters 
a,  by  c  representing  specimens  from  Russia,  the  Himalayas, 
and  Italy  respectively  :  in  hemp  the  transvei'se  striae  are  ge¬ 
nerally  fewer,  and  less  marked  than  in  flax,  which  it  in  other 
respects  resembles. 

( To  be  continued.) 


CORRESPONDENCE. 


Chemical  Notices  from  Foreign  Sources. 

I.  MINERAL  CHEMISTRY. 

Isomorphism  of  Bismuth  with  Antimony  aiul 
Arsenic.  —  M.  Nickles  1  has  found  that  the  iodide  of  bis¬ 
muth  Bil3  obtained  directly  in  the  crystalline  state  possesses 
the  same  form  as  the  iodides  of  antimony  and  arsenic. 
Similar  in  composition,  properties,  and  functions,  and  iden¬ 
tical  in  crystalline  form,  the  iodides  of  bismuth,  antimony, 
and  arsenic  combine  all  the  characters  of  truly  isomorphous 
bodies.  Here  then  are  additional  reasons  for  placing  bis¬ 
muth  in  the  nitrogen  group  with  which  it  is  connected  by 
antimony,  arsenic,  and  phosphorus,  which  form  the  inter¬ 
mediate  steps.  Bismuth  therefore  is  a  “  demi  metal ;  ”  with 
tellurium,  antimony,  arsenic,  and  tungsten  it  stands  between 
the  metalloids  and  the  metals.  The  author  remarks  besides, 
that,  like  the  above,  bismuth  is  neither  ductile  nor  malleable, 

1  Cowptes- Rcndus,  t.  1.  p  ’872. 
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so  that  the  property  of  flattening  under  the  hammer  is  never 
absent  in  any  of  the  simple  bodies  whose  metallity  is  beyond 
doubt. 

The  author  prepares  iodide  of  bismuth  by  directing  the 
vapour  of  iodine  upon  a  heated  mixture  of  sand  and  bismuth 
in  powder.  The  crystals  are  of  a  beautiful  black  colour,  and 
of  remarkable  brilliancy  ;  they  are  soluble  in  chlorhydric  acid 
and  caustic  alkalies  (like  the  iodide  M.  Schneider  prepared 
with  sulphide  of  bismuth  and  iodine),  but  these  solvents  de¬ 
compose  it.  Water,  sulphide  of  carbon,  ether,  alcohol  and 
amylic  alcohol  have  no  action  upon  it,  but  they  acquire  the 
property  of  dissolving  it  when  they  contain  bromide  of 
arsenic,  and  if  iodine  be  added  to  such  a  solution  it  is  im¬ 
mediately  decolorised  by  agitating  with  bismuth  in  powder. 
When  heated  in  an  open  tube  the  iodide  of  bismuth  does  not 
fuse  like  the  two  others,  but  is  partially  decomposed,  giving 
up  some  of  the  iodine  and  forming  an  orange-red  oxyiodide.  . 

Hitric  Acid  in  Natural  Bino\i<le  of  Man¬ 
ganese. — MM.  Deville  and  Debray  -  have  occupied  them¬ 
selves  in  studying  the  composition  of  natural  binoxide  of 
manganese,  and  the  gases  evolved  when  it  is  heated ;  and 
they  find  both  to  be  very  complex  substances.  Scheele  dis¬ 
covered  that  nitrogen  was  obtained  with  oxygen,  and  that 
the  former  gas  was  given  off  at  the  commencement  of  the 
operation.  Berzelius  also  observed  that  oxygen  obtained 
from  manganese  had  a  slightly  nitrous  odour.  The  authors 
noticed  the  same  smell,  but  attributed  it  to  the  presence  of 
ozone.  As  they  found,  however,  that  their  oxygen  was 
always  contaminated  with  some  nitrogen  at  whatever  stage 
of  the  process  it  was  collected,  they  were  induced  to  examine 
the  manganese  to  see  what  it  was  that  furnished  the  nitrogen. 
They  first  of  all  distilled  off  the  moisture  from  some  Giessen 
binoxide,  and  found  the  water  condensed  to  be  sensibly  acid. 
They  saturated  this  with  potash  and  found  they  had  obtained 
nitrate  of  potash  and  chloride  of  potassium.  By  boiling 
with  carbonate  of  potash,  adding  to  the  filtered  liquor  a  slight 
excess  of  acetic  acid,  evaporating  to  dryness,  and  treating  the 
saline  residue  with  boiling  alcohol,  they  separated  nitrate  of 
potash.  By  digesting  the  manganese  with  distilled  water 
they  extracted  the  following  soluble  salts: — Sulphate  of  lime, 
chloride  of  calcium,  chloride  of  magnesium,  chloride  of 
sodium,  nitrate  of  soda,  and  nitrate  of  potash.  To  account 
for  the  presence  of  the  nitric  acid,  the  authors  speculate  on 
the  possibility  of  the  natural  binoxide  being  formed  by  the 
decomposition  of  the  nitrate  of  manganese.  This  paper  con¬ 
tains  only  the  first  instalment  of  the  facts  observed  by  the 
authors. 

M.  Boussingault  has  also  noticed  the  presence  of  nitric 
acid  in  the  binoxide  of  manganese,  but  has  never  found  it  in 
so  large  a  proportion  as  MM,  Deville  and  Debray.  He  does 
not  believe  in  the  derivation  of  the  binoxide  from  the  nitrate, 
but  thinks  the  binoxide  must  have  been  in  contact  with  water 
containing  nitrates  or  nitric  acid.  The  last-named  he  be¬ 
lieves  to  be  as  generally  diffused  in  nature  as  ammonia  ;  he 
has  found  it  in  gypsum,  clays,  and  marl. 

Preparation  of  Sulphate  of  Manganese  free 
from  Iron. — H.  Dellfs3  points  out  that  when  sulphurous 
acid  gas  is  passed  into  a  mixture  of  peroxide  of  manganese 
and  water  in  the  preparation  of  hyposulphate  of  manganese, 
the  salt  formed  is  always  free  from  iron  however  ferruginous 
the  peroxide  might  have  been.  He  suggests  therefore  that  a 
sulphate  perfectly  free  from  iron  may  be  procured  by  cal¬ 
cining  the  hyposulphate  obtained  as  above. 

II.  ORGANIC  CHEMISTRY. 

Hydrocyanic  Acid  and  Sulphuretted  Hydro¬ 
gen  iu  Tobacco  Smoke. — According  to  Vogel  and  Reis- 
chaner4  prussic  acid  and  sulphuretted  hydrogen  are  generally 
to  be  found  in  tobacco  smoke.  Except  in  one  instance,  they 
discovered  prussic  acid  in  all  the  samples  of  tobacco  they  Ex¬ 
perimented  upon.  To  detect  it,  they  passed  the  smoke  into 


2  Ibid.  p.  868.  3  Polytech.  Notizblatt,  1860,  p.  no, 

4  Moniteur  Scientijique,  No.  81,  p.  689. 
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a  strong  solution  of  potash,  and  then  made  use  of  the  ordi¬ 
nary  iron  test.  The  sulphuretted  hydrogen  they  discovered 
by  exposing  to  the  action  of  the  smoke  paper  moistened  with 
acetate  of  lead,  or  nitroprusside  of  sodium  and  ammonia,  on 
which  they  obtained  the  characteristic  reactions. 

Uncrystallisable  Atropine. — When  rough  atropine 
dissolved  in  acidulated  water  is  precipitated  by  an  alkaline 
carbonate,  the  first  matter  which  falls  is  resinous,  soft,  almost 
liquid,  will  not  crystallise,  and  prevents  moreover  the  crystal¬ 
lisation  of  the  remainder.  By  adding  the  carbonate  slowly 
and  noticing  when  the  precipitate  has  a  pulverulent  appear¬ 
ance,  then  decanting  the  solution  and  finishing  the  precipita¬ 
tion  in  another  vessel,  the  crystallisahle  atropine  is  easily 
separated.  The  uncrystallisable  matter  has  been  found  to  have 
alkaline  properties,  and  has  received  the  distinctive  name  of 
belladonnine .5 

Preparation  of  Nicotine. — M.  Debize  6  prepares  ni¬ 
cotine  by  placing  a  mixture  of  lime  and  powdered  tobacco 
in  a  cylinder  and  passing  through  it  a  current  of  heated 
steam.  The  opposite  end  of  the  cylinder  to  that  at  which 
the  steam  enters  is  connected  with  a  worm  which  condenses 
the  steam  and  the  products  carried  along  with  it,  nicotine, 
ammonia,  and  some  undefined  bases.  In  order  to  separate 
the  nicotine  the  liquid  is  neutralised  with  sulphuric  acid  and 
then  concentrated  by  evaporation.  When  sufficiently  con  • 
centrated  it  is  treated  with  ammonia  and  ether,  by  which 
means  an  etherial  solution  of  nicotine  is  obtained  which  can 
he  easily  separated  and  the  nicotine  purified  by  rectification. 

III.  CHEMICAL  ANALYSIS. 

Estimation  of"  Cliloriae  ami  iulpliur  in  Caout¬ 
chouc. — In  order  to  estimate  chlorine  and  sulphur  in  organic 
matters,  chemists  usually  ignite  the  organic  matter  with 
nitrate  of  potash.  This  method  has  been  employed  for  the 
analysis  of  india-rubber;  but  it  has  been  objected  that  the 
process  is  not  sufficiently  exact  for  the  determination  of  a 
minimum  amount  of  sulphur  and  chlorine,  and  affords  no 
means  of  estimating  how  much  of  these  bodies  exists  natur¬ 
ally  in  the  caoutchouc,  and  how  much  may  have  been  added 
to  produce  vulcanisation.  To  obviate  this  last  objection 
some  one  has  proposed  a  method  which  enables  us,  according 
to  its  author,  to  distinguish  between  the  chlorine  and  sulphur 
existing  in  a  saline  state  in  the  natural  caoutchouc,  and  the 
same  bodies  in  an  elementary  state.  The  process  consists  in 
distilling  the  caoutchouc  below  3500  C.,  passing  the  volatile 
products  through  a  red-hot  tube,  and  seeking  the  hydrochlo¬ 
ric  acid  in  the  water  employed  to  condense  it.  MM.  Cloez 
and  Gerard7  object  to  this  latter  process,  and  assert  that  all 
the  specimens  of  natural  caoutchouc  they  have  experimented 
with  disengage  sulphuretted  hydrogen  and  chlorine  at  a 
temperature  about  2500  C. ;  it  would  therefore  he  incorrect 
to  infer  that,  because  a  specimen  of  a  manufactured  product 
yielded  chlorine  and  sulphur  compounds  on  distillation,  it 
had  been  vulcanised  by  means  of  chloride  of  sulphur.  It 
would  be  necessary  first  to  he  assured  that  the  specimen  pre¬ 
sented  all  the  characters  of  vulcanisation,  and  then  to  deter¬ 
mine  by  comparison  the  proportions  of  sulphur  and  chlorine 
which  existed  in  the  natural  caoutchouc  and  that  which  had 
been  manufactured.  The  sulphur  obtained  on  distillation 
they  conjecture  is  derived  from  the  nitrogenous  matters  con¬ 
tained  in  the  caoutchouc,  which  for  the  most  part,  like  albu¬ 
men,  contain  sulphur  among  their  elements;  and  the  chlorine 
is  yielded  by  chloride  of  magnesium,  which  at  a  but  slightly 
elevated  temperature  is  decomposed  into  magnesia  and  hy¬ 
drochloric  acid. 


LABOBATOBY  MEMOBANDA. 


Silvering’  Glass  and  Porcelain. — Sir, — In  making 
various  experiments  the  other  day  with  nitrate  of  silver,  I  hap¬ 
pened  to  add  to  a  small  quantity  of  a  strong  solution  of  that  com¬ 
pound  an  equally  small  quantity  of  a  thick  alcoholic  solution  of 

5  Moniteur  Scienlifique ,  No.  8,  p.  691.  6  Ibid.  691. 

7  Comptcs-  Rendus,  t.  1.  p.  874. 


tannin.  The  quantity,  though  small,  was  exposed  with  a  com¬ 
paratively  large  surface  to  the  atmosphere  by  making  use  of  a 
flat-bottomed  evaporating  dish. 

About  an  hour  afterwards  1  happened  to  direct  my  attention 
to  this  dish,  and  found  to  my  great  surprise  that  the"  surface  in 
the  dish  was  coated  with  a  thin,  brilliant,  uniform  layer  of  metal¬ 
lic  silver.  I  directly  repeated  the  experiment  ar  d  met  with  the 
same  result  again  and  again.  I  next  proceeded  to  evaporate  the 
liquid  to  dryness  by  placing  the  dish  on  the  surface  of  warm  sand. 
As  soon  as  it  was  completely  dry,  the  coating  was  found  to  be  so 
fast  on  the  porcelain  that  it  required  the  point  of  a  sharp  pen¬ 
knife  to  scrape  it  off. 

From  these  experiments  I  would  venture  to  conclude  that  por¬ 
celain,  and  any  other  stony  and  smooth  surface,  might  be  plated 
with  silver,  and  if  so  it  might  be  useful  in  many  of  the  arts. 

I  would  add  in  conclusion  that  I  also  succeeded  in  producing  a 
metallic  brilliant  coating  from  a  saturated  solution  of  sulphate  of 
copper  by  the  same  solution  of  tannin.  May  I  ask  of  you  the 
favour  of  granting  these  lines  a  space  in  your  valuable  columns, 
so  as  to  induce  practical  chemists  and  others  further  to  investi-  / 
gate  the  subject. — Edward  R.  II.  Unger. 


MISCELLANEOUS. 


XB«‘r!ia»ng-»afiate  of  JPotasIs.  —  There  is  an  oxidising 
agent  that  at  one  time  Avas  known  among  chemists  and  others 
as  the  ‘‘chameleon  mineral,”  from  its  rapid  changes  in  colour 
when  dissolved  in  water,  appearing  first  of  a  green  hue,  then  a 
purple,  and  subsequently  a  beautiful  red,  according  to  the  various 
degrees  of  oxidation.  This  “chameleon  mineral”  is  the  com¬ 
mercial  permanganate  and  manganates  of  potash  and  soda.  It  is 
used  in  deodorising,  and  occasionally  for  medicinal  and  other  pur¬ 
poses.  Its  chief  use  is,  however,  as  an  oxidising  agent,  its  extreme 
delicacy  of  operation  in  this  particular  rendering  it  an  important 
agent  in  the  hands  of  the  analytical  as  well  as  the  manufacturing 
chemist.  Until  very  recently,  however,  it  could  not  be  manu¬ 
factured  in  quantities  large  enough,  and  at  the  price  necessary  to 
obtain  for  it  an  extended  and  profitable  sale.  A  short  time  since 
Mr.  Wildsmith,  analytical  chemist,  of  Wolverhampton,  having 
occasion  to  make  a  quantity  of  permanganate,  determined  to  see 
Avhether  it  could  not  be  produced  in  the  quantities  and  at  the 
price  requisite  to  secure  it  an  extensive  market.  The  experiments 
which  followed  were  attended  Avith  success,  and  now  a  ton  of 
either  of  the  manganates  of  potash  or  soda  can  be  manufactured 
Avhere  before  not  more  than  a  few  pounds  Aveight  could  be  pro¬ 
duced  without  great  cost  and  labour.  The  result  is  that  per* 
manganate  can  now  be  sent  into  the  market  in  large  quantities 
at  150  percent,  below  its  former  rate;  thus  supplying  to  the 
toxicologist,  the  chemist,  the  manufacturer,  and  the  sanitary 
commissioner,  one  of  the  most  important  substances  Avithin  the 
field  of  chemical  science  at  a  price  the  same  as  that  at  which 
bichromate  of  potash  is  sold.  The  one  now  possesses  the  same 
commercial  \Talue  as  the  other,  with  the  acUantage  on  the  side 
of  the  permanganate  that  its  action  is  more  rapid  than  that  of 
bichromate,  its  oxidising  efficacy  commencing  even  at  ordinary 
temperatures. — Engineer. 


ANSWERS  TO  COBBESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

Chrysalis. — The  presence  of  cotton  in  a  woollen  fabric  may  be  easily  re¬ 
cognised  by  the  following  tests.  When  boiled  for  twenty  minutes  in  a 
solution  of  nitrae  of  mercury  the  woollen  fibres  acquire  a  red  c<  lour  but 
the  cotton  fibres  remain  colourless.  When  the  fabric  is  boiled  with  caustic 
soda  solution  fsp.  gr.  105}  1  he  wool  dissolves  but  the  cotton  is  only  slightly’ 
affected.  Picric  acid  also  stains  wool  yellow  but  has  no  action  on  cotton. 

A  Subscriber _ The  laboratory  course  can  be  entered  upon  at  any  time, 

but  it  might  be  to  the  advantage  of  our  correspondent  if  he  began  in 
October  and  attended  a  course  of  lectures  concurrently. 

IP.  P.~  We  believe  not,  but  you  will  get  certain  information  from  the 
secretary  to  the  society. 

James _ A  precipi  ate  does  fall  after  some  hours,  when  the  solutions  are 

tolerably  strong  a' d  perfectly  cold. 

Provident. — 1.  We  have  not  forgotten  the  subject,  and  shall  return  to  it 
soon.  2  We  did  not  receive  any  notice  of  the  proceedings. 

Xyliodine. — The  nitric  acid  must  be  the  strongest  made,  sp.  gr.  v$. 


***  All  Editorial  Communications  are  to  be  addressed  to  Mr.  Crookes, 
and  Advertisements  and  Business  communications  to  the  Publishers, 
C.  Mitchell  &  Co.  at  the  Office,  12  Red  Lion  Court,  Fleet  Street, 
London.  E.  C. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

On  the  Detection  of  Chromium  in  Presence  of  Iron , 
by  F.  H.  Storer. 

( Concluded  from  page  266.) 

Several  experiments  have  also  been  made  in  order  to 
ascertain  whether  the  presence  of  peroxide  of  iron  would 
interfere  with  the  oxidation  of  the  sesquioxide  of  chro¬ 
mium.  Weighed  portions  of  protosulphate  of  iron  were 
boiled  with  nitric  acid  in  order  to  oxidise  the  iron,  and 
mixed  with  weighed  portions  of  chrome  alum  5  the  solu¬ 
tions  were  then  treated  with  a  slight  excess  of  caustic 
ammonia  and  boiled.  After  washing  the  precipitates 
formed,  they  were  subjected  to.  the  action  of  oxidising 
agents. 

I  have  operated  upon  mixtures  composed  of— 

No.  1. 

Grammes.  Grammes.  Per;  cent. 

3-oo  FeOS03  +  7aq  )  FeOLi  o  8633  or  84  81 

rooKOSOj;  Cr2.O3,3,S03  +  24aqi  Cr203  or  *5-19 

No.  2. 

3-00  Fe0S03  +7aq  )  FeC^i  0-8633  or  9178 

070  K0S03  ;  Cr203,  jrS03+  24aq  b  Cr203  0*773  or  8-22 

No.  3. 

5  00  FeOSO3  -h7-aq  )  FeO^  1-4389  or  97-38 

0-25  K0S03j  Cr203,  3.S03  +  24aq)  Cr205  0-0387  or  2  62 

No.  4. 

10-00  Fe0S03  +  7aq  1  FeO^  2  8777  or  98‘71 

+  >  = 

0-25  K0S03i  Cr203,  3S03+24aqJ  Cr2°5  00387  or  127 

No.  5. 

20-00  Fe0S03  +  yaq  j  FeOii  57554  or  99-33 

0-25  KOSOs;  Cr203)  3S  03  +  24aq|  Cr203  0*3387  or  0  67 

Portions  of  the  precipitate  produced  by  ammonia  in 
each  of  these  solutions  were  dissolved  in  chlorhydric 
acid,  and  a  part  of  this  solution  was  treated  with  an 
excess  of  cold  potash  lye  of  sp.  gr.  ==  1*3.05  ap  excess 
of  caustic  soda  of  sp.  gr.*=  I  *07  being  added  to  another 
portion.  After  standing  in  the  cold,  out  of  contact  with 
the  air,  during  eighteen  hours,  the  alkaline  mixtures 
were  filtered,  and  the  filtrates  thoroughly  boiled.  No 
precipitate  of  sesquioxide  of  chromium  was  produced  in 
any  of  them,  nor  did  these  filtrates  afford  any  chromic 
acid  when  boiled  with  peroxide  of  lead. 

Other  portions  of  the  moist  original  precipitates  were 
dissolved  in  chlorhydric  acid,  and  these  solutions  treated 
with  a  slight  excess  of  dilute  caustic  soda.  A  small 
quantity  of  peroxide  of  lead  was  now  added  to  the  mix¬ 
ture,  and  the  whole  thoroughly  boiled  during  two  or 
three  minutes.  On  filtering,  yellow-coloured  solutions 
were  obtained  in  every  instance,  and  on  testing  these 
with  peroxide  of  hydrogen  the  characteristic  reaction  of 
chromic  acid  was  very  distinct  in  each. 


The  oxide  of  chromium  in  other  portions  of  all  of  the 
i  original  precipitates  was  also  readily  oxidised  by  boiling 
;  them  with  bromine  in  presence  of  free  alkali,  as  well  as 
i  by  dissolving  them  in  concentrated  nitric  acid,  and  boil¬ 
ing  this  solution  with  chlorate  of  potash.  The  presence 
of  chromium  was>  moreover,  readily  detected  in  Nos.  1 
and  2  by  boiling  a  mixture  of  precipitate  and  alkali  with 
peroxide  of  manganese,  or-  with  permanganate  of  potash  ; 
but  as  these  substances  are  evidently  less  conveniently 
applied  than  the  others  which  I  have  mentioned,  no 
further  experiments  were  made  with  them. 

It  should  perhaps  be  stated  that  the  experiments  upon 
the  precipitate  from  mixture  No  5,  were  made  upon 
portions  of  it  weighing  two  or  three  grammes,  the  entire 
weight  of  the  moist  precipitate  being  something  more 
than  a  hundred  grammes. 

Among  the  various  agents  capable  of  oxidising  oxide 
of  chromium  when  in  presence  of  sesquioxide  of  iron, 
it  is  not  at  first  sight  easy  to  decide  which  one  should 
be  preferred  to  the  others  for  common  use.  Bromine  in 
presence  of  the  alkalies  appears  to  be  the  most  powerful 
of  them,  but  since  the  acid  solution  of  peroxide  of  hy¬ 
drogen,  which  is  used  in  testing,  would  react  upon  any 
bromide  which  might  have  been  formed  in  the  alkaline 
solution,  bromine  would  be  liberated,  and,  by  imparting 
its  colour  to  the  ether,  would  obscure  the  reaction.  A 
similar  objection  applies  of  course  to  iodine.  This 
difficulty  is  easily  overcome  by  neutralising  the  alkali 
with  nitric  acid,  and  boiling  for  a  few  minutes  to 
expel  the  bromine  :  an  objection  to  this  process,  how¬ 
ever,  is  the  fact  that  the  solution  is  considerably  diluted 
thereby. 

Chlorate  of  potash,  with  concentrated  nitric  acid,  is 
in  some  respects  a  very  convenient  agent :  objections  to 
it  are,  that  some  of  the  products  of  the  decomposition  of 
the  chlorate  which  remain  in  the  solution,  appear  to 
interfere  with  the  formation  of  perchromic  acid  3  more¬ 
over,  if  any  nitrate-  of  chromium  remain  unoxidised  in 
the  solution,  it  will  impart  a  bluish  purple  tint  to  the 
aqueous  solution  of  peroxide  of  hydrogen,  which,  though 
insoluble  in  ether,  often  interferes  very  materially  with 
the  detection  of  tire  colour  of  perchromic  acid,  if  only 
traces  of  the  latter  are  present.  This  remark  applies  to 
any  process  of  oxidation  in  which  nitric  acid  is  employed. 
Both  of  these  difficulties  can  generally  be  avoided  by 
diluting  the  nitric  acid  solution  with  water,  and  using  a 
quantity  of  ether  somewhat  larger  than  is  usually  neces¬ 
sary.  In  any  case  where  hyponitric  acid  is  generated, 
it  dissolves  in  the  ether,  and  may  conceal  the  blue  colour 
of  perchromic  acid. 

Black  oxide  of  manganese  is  not  only  a  less  energetic 
oxidising  agent  than  peroxide  of  lead,  but  the  chromate 
formed  in  its  presence  does  not  colour  the  solution  so 
strongly.  The  latter  remark  applies  also  to  perman¬ 
ganate  of  potash,  another  objection  to  which  is  the  neces¬ 
sity  of  destroying  its  own  colour  whenever  it  has  been 
used  in  excess,  before  testing  for  chromic  acid. 

On  the  other  hand,  the  reagent  of  Chancel,  peroxide 
of  lead,  is  capable,  as  I  have  shown,  of  oxidising  sesqui- 
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oxide  of  chromium,  even  when  in  presence  of  an  enor¬ 
mous  excess  of  peroxide  of  iron.  It  has  none  of  the 
disadvantages  of  the  other  substances  to  which  allusion 
has  been  made,  and  is  especially  to  be  preferred,  since 
the  chromate  formed  in  its  presence  imparts  an  intense 
yellow  colour  to  the  alkaline  solution. 

It  must  be  remembered,  however  that  this  coloration, 
although  a  very  delicate,  is  by  no  means  a  characteristic 
test x,  and  that  the  presence  of  even  considerable  quan¬ 
tities  of  chromic  acid  cannot  be  detected  in  the  solution 
by  the  methods  in  common  use.  For  example,  the 
yellow  coloured  filtrate  obtained  after  having  boiled  a 
portion  of  the  precipitate  from  mixture  No.  3  (which 
contained  more  than  z ‘5  per  cent,  of  sesqnioxide  of  chro¬ 
mium)  with  a  solution  of  caustic  soda  and  some  peroxide  of 
lead,  was  slightly  acidified  with  acetic  acid,  care  being 
taken  not  to  dilute  the  solution  unnecessarily.  No  pre¬ 
cipitate  was  formed  even  after  the  lapse  of  forty-eight 
hours ;  the  solution  still  retained  its  yellow  colour,  how¬ 
ever,  and  afforded  a  fine  blue  ethereal  solution  when 
treated  with  peroxide  of  hydrogen.  Even  in  experiment 
No.  1,  the  yellow  alkaline  solution  of  chromate  of  lead 
gave  no  immediate  precipitate  when  neutralised  with 
acetic  acid,  nor  did  any  appear  until  after  the  lapse  of 
considerable  time. 

When  concentrated  alkaline  solutions  are  used  in  con¬ 
junction  with  the  peroxide  of  lead,  it  is  best  to  acidify 
them,  before  testing  with  peroxide  of  hydrogen,  since 
the  reaction  might  otherwise  be  disturbed.  This  is  not 
necessary,  however,  when  dilute  alkali  is  used. 

The  methods  of  oxidising  chromium  which  have  been 
discussed  in  this  article  are  of  course  applicable  to  a 
great  variety  of  cases.  I  have  only  specially  treated  of 
the  one  in  which  this  oxide  is  concealed  by  an  excess  of 
peroxide  of  iron,  since  an  improvement  upon  the  ordi¬ 
nary  processes  seems  to  be  peculiarly  needed  in  this 
instance.  It  will  be  found,  however,  that,  with  the 
exception  of  the  blowpipe  tests,  none  of  the  methods  for 
the  detection  of  chromium  which  are  now  in  use  can  be 
compared  with  the  one  herein  proposed. 

An  apparent  objection  to  this  process  is  the  doubt 
which  suggests  itself  whether  peroxide  of  hydrogen  may 
not  be  capable,  under  some  circumstances,  of  producing 
perchromic  acid  when  mixed  with  solutions,  not  only  of 
chromic  acid,  but  also  of  simple  sesquioxide  of  chromium. 
It  is  indeed  somewhat  strange  that  this  should  not  be' 
the  case.  I  have  not,  however,  been  able  to  effect  such 
transformation,  although  I  have  made  a  large  number  of 
experiments  with  solutions  and  mixtures  of  the  sesqui- 
oxide  in  the  mineral  acids  and  in  alkalies,  under  the  most 
varied  conditions  as  regards  their  temperature  and  state 
of  concentration.  In  short,  I  have  seer  nothing  which 
militates  in  the  least  against  the  accuracy  of  the  test. 

It  is  true  that,  when  peroxide  of  barium  is  itself  added 
to  a  solution  of  sesquioxide  of  chromium  in  caustic  alkali, 
and  the  whole  is  boiled,  a  certain  quantity  of  chromic 
acid  is  obtained.  I  have  not  been  able  to  procure  any, 
however,  by  operating  in  the  cold. 

With  caustic  ammonia  and  peroxide  of  barium,  the 
chromium  is  gradually  converted  into  a  violet  ammonia- 
chromium  base  in  the  cold.  On  boiling  the  original 
mixture,  a  quantity  of  chromate  of  baryta  is  formed. 
But  when  in  solution  in  acids,  sesquioxide  of  chromium 
does  not  appear  to  be  converted  into  chromic  acid  by  the 
action  of  peroxide  of  barium,  either  in  the  cold  or  when 
heated. 


1  It  is  probable  that  by  the  use  of  the  prism,  as  proposed  by  Gladstone 
(  Q.u .  J.  Ch.  Soc.  x.  79),  these  coloured  solutions  might  be  satisfactorily 
tested  for  chromic  ac.d. 


On  an  apparent  Perturbation  of  the  La  w  of  Definite  Pro¬ 
portions  observed  in.  the  Compounds  of  Zinc  and  Anti¬ 
mony ,  by  Josiah  P.  Cooke,  Jim.  Cambridge ,  U.S. 

(  Continued  from  page  290.) 

Specific  Gravity. — The  specific  gravities  of  all  the 
crystals  analysed,  as  well  as  that  of  the  zinc  and  anti¬ 
mony  used  in  the  investigation,  were  taken  with  the 
greatest  care.  The  determinations  were  made  with  a 
nicely  constructed  specific  gravity  bottle,  as  this  method 
was  found  susceptible  of  greater  accuracy  than  any  other, 
when  the  temperature  was  observed  with  precision.  In 
calculating  the  specific  gravity,  the  weight  of  the  water 
was  corrected  for  the  temperature,  so  that  the  imit  is  in 
all  cases  distilled  water  at  40  C.  A  similar  correction 
could  not  be  made  for  the  temperature  of  the  substance, 
as  the  coefficients  of  expansion  of  the  crystals  are  not 
known.  The  results  of  the  determination,  all  made  by 
myself,  are  collected  in  the  following  table  in  the  column 
headed  u  Sp.  Gr.  by  Experiment.”  In  the  column  headed 
“  Mean  Sp.  Gr.  of  Zinc  and  Antimony”  are  given  the 
calculated  specific  gravities  of  the  same  crystals,  on  the 
supposition  that  the  two  metals  had  undergone  no  expan¬ 
sion  on  uniting.  The  last  column  was  obtained  by  sub¬ 
tracting  the  numbers  of  the  former  from  those  of  the 
latter,  and  therefore  shows  the  relative  amount  of  expan¬ 
sion.  On  examining  the  table,  it  will  be  found,  1st. 
That  the  union  of  antimony  and  zinc  is  accompanied  by 
expansion.  2nd.  That  the  specific  gravity  of  the  crys¬ 
tals  varies  slightly  with  the  composition.  3rd.  That  the 
two  minimum  specific  gravities  correspond  precisely  to 
the  composition  of  Sb  Zn2  and  Sb  Zn3,  so  that  the  spe¬ 
cific  gravity  increases  and  the  expansion  diminishes  as 
you  depart  on  either  side  from  these  two  centres.  4th. 
That  the  specific  gravity  of  Sb  Zn3  is  smaller  than  that  of 
Sb  Zn3.  We  find  then  that  the  specific  gravity  deter¬ 
minations  confirm  in  general  the  results  of  the  ana¬ 
lysis,  pointing  out  the  same  two  centres  of  crystal¬ 
lisation 

Specific  Gravities  of  Crystals  formed  in  the  Alloys 
of  Zinc  and  Antimony. 
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Crystalline  JForm. — It  has  already  been  stated  that 
only  two  crystalline  forms  can  be  obtained  from  the  al- 
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loys  of  zinc  and  antimony,  tliat  of  Sb  Zri3  and  that  of 
Sb  Zn2.  A  large  number  of  crystals  of  Sb  Zn3  from  dif¬ 
ferent  alloys,  and  therefore  containing  different  propor¬ 
tions  of  zinc,  were  carefully  measured  for  the  purpose  of 
ascertaining  whether  the  angle  was  at  all  affected  by  the 
variation  of  composition.  Fortunately  four  different 
crystallisations  afforded  excellent  crystals,  the  angles 
of  which  could  be  measured  to  a  minute.  The  crys¬ 
tals  contained  respectively  43  -15,  44/ 14,  46-90,  and 
55-00  per  cents,  of  zinc.  Crystals  from  many  of  the 
other  alloys  were  also  measured,  but  on  account  of 
the  imperfections  of  their  surfaces  the  angles  could  not 
be  determined  within  five  or  ten  minutes. 

The  faces  of  the  crystals  of  Sb  Zn2  are  not  generally 
so  perfect  as  those  of  Sb  Zn3,  nor  is  their  tabular  form 
so  well  adapted  for  measurement ;  moreover,  variations 
in  some  of  the  angles  have  been  noticed  in  crystals  from 
the  same  crystallisation,  amounting  even  to  ten  minutes. 
The  angle  o  on  1 ,  however,  appeared  to  be  very  constant, 
for  in  all  cases  where  it  could  be  accurately  measured  the 
same  value  was  obtained.  As  none  of  the  crystals  of 
Sb  Zn2,  containing  an  excess  of  antimony,  could  be  mea¬ 
sured  with  precision,  no  constant  variation  of  angle  could 
be  detected,  and  on  the  other  hand  it  could  not  be  proved 
to  be  invariable. 

A  for  ©xyg-rii. — The  affinity  of  the  crystals  of 

Sb  Zn3,  of  different  compositions,  for  oxygen,  may  be 
estimated  by  comparing  the  amounts  of  hydrogen  gas 
evolved  in  a  given  time  on  boiling  alloys  of  the  same 
composition  with  water.  The  results  of  such  experi¬ 
ments  were  given  in  the  former  memoir  in  a  table,  a 
mere  glance  at  which  will  discover  the  two  following 
facts: — 

1st.  That  up  to  40  p.  c.  no  great  increase  in  the 
amount  of  hydrogen  evolved  is  obtained  by  increasing 
the  amount  of  zinc  in  the  alloy. 

2nd.  That  at  the  alloy  containing  42  p.  c.  of  zinc, 
there  is  an  immense  maximum  confined  at  most  be¬ 
tween  two  per  cent,  on  either  side. 

(  To  be  continued.) 


TECHNICAL  CHEMISTRY. 


On  the  Pi  'esence  of  Nitrates  in  Guano,  by 
\  M.  Botjssingatjlt.1 

It  is  my  intention  to  publish  shortly  a  memoir  on  the 
guano  deposits  of  the  islands  and  coasts  of  the  Pacific, 
in  which  I  shall  give  some  details  of  the  investigations 
I  have  made  on  the  nature  of  this  manure  :  at  present  I 
shall  only  draw  attention  to  one  point  in  these  analytical 
results. 

The  Huaneras ,  as  we  know,  furnish  two  kinds  of  pro¬ 
ducts  :  earthy  guano,  principally  composed  of  phosphate 
of  lime,  and  almost  destitute  of  organic  matter,  and 
ammoniacal  guano,  a  mixture  of  phosphates,  urates,  and 
salts  of  ammonia. 

There  are  also  two  varieties  of  ammoniacal  guano  : 
the  white  ( huano  bianco ),  the  excrement  which  the  sea 
birds  deposit  in  the  course  of  one  year ;  and  the  brown, 
which  has  been  deposited  for  ages,  and  which  belongs, 
perhaps,  to  the  ancient  alluvium.  Some  quotations  of 
Garzilazo  from  ancient  documents,  lead  us  to  presume 
that  the  Peruvians  only  made  use  of  the  huano  bianco 
in  their  agriculture.  Indeed,  all  the  laws  enacted  by 
the  Incas,  had  for  their  especial  object  the  protection  of 
the  birds  :  thus,  the  killing  of  the  guanes,  even  away 


from  the  Huaneras ,  was  forbidden  under  the  most  severe 
penalties,  and  there  was  a  prohibition  against  landing 
on  the  islands  when  the  birds  were  laying.  These  show 
that  the  continuous  production  of  the  huano  bianco  was 
the  concern  of  the  ancient  Peruvians,  and  not  the  im¬ 
mense  accumulations  of  guano  which  remained  un¬ 
touched,  as  if  they  wished  to  leave  them  for  the  con¬ 
querors  of  the  New  World. 

Ammoniacal  guano  is  without  doubt  the  most  active 
manure  with  which  we  are  acquainted,  inasmuch  as  it 
contains  phosphoric  acid  and  assimilable  nitrogen ;  it 
constitutes  the  most  important  deposits  of  the  Chincha 
islands,  where  at  some  points  the  layers  reach  to  the 
depth  of  33  metres. 

Earthy  guano  only  contains  one  of  these  two  fertilising 
elements,  phosphoric  acid.  Abundant  deposits  of  it  are 
met  with  on  the  coasts  of  Chili.  At  one  period  it  was 
brought  to  Europe  as  Peruvian,  and  occasioned  for  a 
time  some  disturbance  of  the  market.  At  present  when 
analysis  decides  on  the  quality  of  a  manure,  an  earthy 
guano,  the  usefulness  of  which  I  am  far  from  contesting, 
has  never  the  value  of  an  ammoniacal  guano. 

Two  years  ago  I  received  from  the  government  of 
Ecuador  a  large  sample  of  a  guano  discovered  in  the 
Galapagos  islands.  An  analysis  made  in  my  laboratory 
gave  in  1 00  parts  : 

Phosphate  of  lime  .....  60-3 

Nitrogen . 0-7 

Sand  and  clay  .  .  .  .  .19*7 

It  was  an  earthy  guano  rich  in  phosphate,  but  almost 
destitute  of  nitrogenised  substances.  As,  however,  its 
action  on  the  soil,  according  to  a  report  addressed  to  me, 
was  much  more  favourable  than  might  have  been  antici¬ 
pated  from  the  phosphate  alone,  it  occurred  to  me  to 
look  for  nitric  acid,  and  I  then  discovered  in  nitrates  the 
equivalent  of  3  per  cent,  of  nitrate  of  potash.  Now  there 
can  be  no  doubt  that  3  parts  of  nitrate  potash  with  60 
parts  of  phosphate  would  have  a  much  more  favourable 
action  as  a  manure  than  the  phosphate  of  lime  alone ; 
and  this  accounts  for  the  superior  qualities  noticed  in  the 
earthy  guano  of  the  Galapagos.  I  have  since  met  with 
nitric  acid  in  all  the  guanos  I  have  been  able  to 
examine. 

For  some  time  large  quantities  of  an  earthy  guano 
have  been  imported  from  several  islands  in  the  Pacific  : 
Jarvis,  Baker,  Howland  islands,  &c. 

In  a  sample  from  Jarvis  Island,  M.  Barral  has  found 

Phosphate  of  lime  .  .  .  .82-3 

Nitrogen . 0-3 

Sand  and  clay  .....  0*2 

A  kilogramme  (nearly  i\  pounds)  of  a  guano  said  to 
come  from  the  same  place,  gave  in  nitrates  the  equiva¬ 
lent  of  5  grammes  (77  grains  of  nitrate  of  potash). 

An  earthy  guano  from  the  coast  of  Chili  yielded  in 
100  parts  : 

Phosphate  of  lime  ....  44-0 

Nitrogen  ......  o-6 

Sand  and  clay  .  .  .  .  .6-4 

and  in  a  kilogramme  of  this  sample  we  estimated  in 
nitrates  the  equivalent  of  6-33  grammes  (97  grains)  of 
nitrate  of  potash. 

In  a  Chilian  guano  analysed  by  M.  Girardin,  which 
gave 

Phosphate  of  lime  ....  37-0 
Nitrogen  .  .  .  .  .  21 

Sand  and  clay . 15-4 

I  found  the  equivalent  of  2-34  grammes  of  nitrate 
of  potash  in  the  kilogramme.  Thus  the  earthy  guanos, 
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independently  of  the  properties  attributable  to  the 
phosphate  of  lime,  must  also  possess  those  which  belong 
to  materials  richly  nitrated. 

Nitric  acid  also  exists  in  the  Peruvian  ammoniacal 
guanos,  but  in  a  smaller  proportion  :  the  following  is  the 
process  I  have  followed  tor  proving  the  presence  of  this 
acid.  The  guano  is  digested  for  24  hours  in  the  cold 
with  alcohol,  sp.  gr.  *864.  The  alcoholic  solution  is 
evaporated  in  a  water  bath  a  yellow  residue  is  left ; 
which  is  dissolved  in  a  little  water,  and  it  is  then  easy 
to  detect  the  nitrates  in  the  solution  by  means  of  sul¬ 
phuric  acid  and  copper,  or  the  indigo  test.  To  estimate 
the  amount  it  is  only  necessary  to  distil  the  solution, 
sufficiently  concentrated,  with  finely  powdered  and  well 
washed  binoxide  of  manganese,  and  pure  sulphuric  acid 
diluted  with  twice  its  volume  of  water.  The  amount  of 
nitric  acid  in  the  liquid  distilled  may  be  quickly  esti¬ 
mated  by  tincture  of  indigo. 

The  following  are  the  results  of  the  examination  of 
different  specimens  of  ammoniacal  guanos  :  — 

1 .  Peruvian  (but  suspected  to  be  mixed  with  earthy 
Chilian)  which  contained  5*7  percent,  of  nitrogen,  gave 
the  equivalent  of  47  grammes  of  nitrate  of  potash  in 
the  kilogramme. 

2.  Guano  from  the  Chincha  islands,  which  had  been 
kept  in  the  air  for  several  years,  and  had  lost  all 
ammoniacal  odour  :  it  contained  in  1 00  parts  : 

Phosphate  of  lime  .  .  .  .  .27-4 

Nitrogen  ...  ...  .  .  8‘6 

Sand  and  clay  .  .  .  .  .  12 

and  gave  1  •  1  grammes  of  nitrates  in  the  kilogramme. 

3.  White  Peruvian  guano,  containing 

Phosphate  of  lime  ....  24^6 

Nitrogen . 8-i 

Sand  and  clay  .....  2‘o 

yielded  the  equivalent  of  275  grammes  of  nitrate  of 
potash  in  the  kilogramme. 

From  the  preceding  facts  we  see  that  in  the  chemical 
examination  of  guanos,  especially  the  earthy  variety,  it 
will  be  necessary  in  future  to  look  for  nitrates.  The 
acid  of  these  salts  contains  assimilable  nitrogen,  which 
is  but  very  imperfectly  estimated  by  the  soda  lime  pro¬ 
cess  usually  adopted  for  the  assay  of  guanos.  In  conclu¬ 
sion  I  may  remark  that  the  guano  from  the  Galapagos 
islands,  although  destitute  of  organic  matter,  contains 
the  tribasic  phosphate  of  lime  associated  with  nitrates ; 
and  that  the  good  effects  of  this  mixture  on  vegetation 
fully  justified  the  views  I  formerly  submitted  to  the 
Academy  on  the  association  of  natural  phosphates  with 
Peruvian  nitrate  of  soda  to  form  a  manure  which  should 
contain  the  two  most  important  fertilising  elements, 
phosphoric  acid  and  assimilable  nitrogen. 


PROCEEDINGS  OP  SOCIETIES. 


SOCIETY  OF  ARTS,  Wednesday,  9  May  i860. 

Dr.  J.  Forbes  Watson  On  the  Chief  Fibre  -  yielding 

Plants  of  India. 

Thomas  Bazley,  Esq.  in  the  Chair. 

C  Continued  from  p  299.) 

The  Sunn  hemp,  so  largely  cultivated  in  India  and  ex¬ 
ported  to  this  country  under  the  various  names  of  “  brown 
hemp,”  “  Madras  hemp  ”  “  Taagor  Conkanee  hemp,”  &c.,  is 
a  product  of  the  Crotalaria  juncea,  a  kind  of  broom.  The 
fibre  is  harsh,  but  well  adapted  for  cordage,  and  its  general 
quality  might  be  greatly  improved  if  greater  attention  were 
paid  to.  its  culture  and  preparation.  It  varies  greatly  ac¬ 


cording  to  the  climate.  Microscopically,  as  shown  at  a , 
Fig.  Y.  the  Sunn  appears  rougher  and  straighter  than  hemp, 
and  is  without  cross-markings. 

Our  next  fibre  is  yielded  by  the  Dunchee,  Sesbania 
aculeata,  and  is  one  highly  valued  for  rope-making,  as  it  re¬ 
sists  the  action  of  water  and  chemicals  very  well ;  it,  how¬ 
ever,  is  said  to  shrink  greatly  when  wetted.  Its  microscopic 
peculiarities  are  faithfully  rendered  at  c,  Fig.  V.,  where  the 
comparatively  regular  diameter  of  the  fibres  will  he  noticed. 

The  Rajmahal  bowstring  creeper  ( Marsdenia  tenacissima) 
which  furnishes  the  jetee  fibre,  is  described  as  a  very  elegant 
plant,  discovered  in  1800,  by  Mr.  W.  Roxburgh.  The  re¬ 
moval  of  the  hark  and  pulpy  portions  is  a  simple  task,  and 
one  person  can  clean  6  lbs.  of  fibre  per  diem.  The  micro¬ 
scopic  appearance  of  the  jetee  is  delineated  at  b,  Fig.  V. 

The  Lecturer  then  proceeded  to  describe  the  more  im¬ 
portant  characteristics  of  some  of  the  indigenous  fibre-plants 
commencing  with  the  well  known  pine-apple.  Ananassa 
satida,  whose  leaves  afford  a  very  fine  and  beautiful  fibre, 
well  adapted  for  spinning,— in  this  latter  respect  dissimilar 
to  most  others  of  the  same  class.  The  Anarnassa  may  now 
be  called  indigenous,  and  it  flourishes  alike  in  A  ssam,  on  the 
Khaisa  hills,  in  the  Tenasserim  provinces,  and  in  the  neigh¬ 
bourhood  of  Rangoon  and  Singapore.  Its  fibres,  some  samples 
of  which,  valued  at  50/.  per  ton  were  exhibited,  are  of  great 
strength  and  very  divisible,  while  their  lustre  is  calculated 
to  render  the  material  a  very  favourite  one  with  the  fair  sex. 
Placed  upon  dark  glass,  and  viewed  by  reflected  light  under 
the  1 -inch  object-glass,  the  pine-apple  filaments  present  the 
appearance  shown  at  a ,  Fig.  VI.,  looking  glassy  and  some¬ 
what  opalescent.  The  fibre  is  prepared  for  the  market  by 
crushing  and  scraping  the  leaves  and  leaf  stalks  soon  after 
pulling.  Machinery  is  badly  wanted  in  this  department,  the 
Doctor  said,  and  even  a  cheap  hand-crusher  would  be  a  boon. 

The  “  Moorvaf  “  Marool,"  or  “  Murda  ”  fibre  is  derived 
from  a  liliaceous  plant,  the  Sanseviera  zeylanica,  abundant  in 
Java,  Ceylon,  and  on  the  coasts  of  China  and  Bengal. 
There  are  several  closely  allied  species  of  the  Sanseviera, 
perennial,  and  growing  under  jungle  bushes  in  almost  any 
soil,  to  the  height  of  3  or  4  feet.  The  natives  prepare  the 
fibre  by  laying  a  leaf  on  a  board,  fastening  one  end  by  the 
great  toe,  and  then  scraping  from  them  with  a  thin  piece  of 
wood.  About  80  lbs.  of  fresh  leaves  are  required  to  furnish 
1  lb.  of  clean  fibre,  according  to  Roxburgh,  giving  1613  lbs. 
as  the  yield  per  acre  for  each  crop,  of  which  two  are  obtain¬ 
able  annually.  The  fibre  is  worth  about  40/.  per  ton,  seems 
to  be  well  adapted  for  fine  string,  twine,  &c.,  and  under  the 
microscope  resembles  the  pine-apple,  but  is  much  larger 
individually,  more  opaque,  and  has  little  or  no  opalescence. 

The  Ayaves,  often  wrongly  called  aloes,  were  next 
brought  before  us ;  two  species  are  abundant,  and  might  be 
cultivated  for  fibre,  viz.  the  Agave  Americana,  and  A.  Vi- 
vipara.  The  value  of  this  fibre  varies  with  its  length, 
samples  exhibited  being  worth  respectively  18/.,  28/.  and 
45/.  per  ton.  It  is  now  used  for  imitating  horsehair.  The 
ultimate  fibres  are  about  three  times  the  size  of  the  pine-apple 
filaments,  and  the  microscope  shows  the  opalescence  to  be 
very  marked. 

Various  species  of  Adam’s  needle,— the  Yucca  gloriosa 
and  others,  yield  fibres  of  from  two  to  four  feet  long,  and 
ranging  in  market  value  from  24/.  to  35/.  per  ton.  The 
plantain,  Musa  paradisaica,  is  cultivated  for  its  fruit,  but  the 
leaves  furnish  from  4  to  6  per  cent,  of  a  tolerable  fibre, 
weaker  than  any  preceding  in  this  class,  and  valued  at  about 
22/.  per  ton.  The  chief  difference  in  the  microscopic  ap¬ 
pearance  of  plantain  fibre  consists  in  its  distinct  cross  mark¬ 
ings.  Another  Musa,—  the  M.  textilis,  gives  the  well-known 
“  Manilla  hemp  ”  of  commerce  so  useful  for  cordage  and  stand¬ 
ing  rigging.  This  fibre  is  light  and  strong ;  it  is  not  produced 
in  India,  but  almost  entirely  in  the  Philippine  Islands.  The  Ma¬ 
nilla  hemp  magnified  100  diameters  is  shown  at  c,  Fig.  VI. 
where  the  whited  portions  represent  the  more  dense  deposits  of 
lignine.  For  the  sake  of  comparison  the  Doctor  also  briefly 
noticed'the  so-called  New  Zealand  flax,  the  microscopic  appear- 


Chemicu,  Nfws.  \ 
June  z,  i860,  f 


Dr.  Watson  on  Indian  Fibres. 


3°5 


ance  of  which  is  somewhat  different  from  the  others  we  have 
noticed ;  the  fibres  are  often  slightly  twisted,  and  resemble 
shreds  of  gelatine.  ( b ,  Fig.  VI.)  The  leaves  of  the  plant  fur¬ 
nish  the  fibre,  which  will  bear  a  good  longitudinal,  but  only 
a  slight  transverse  strain. 

Coir,  the  “ coco-nut 1  fibre  ”  of  our  shops,  we  must  just 
name.  It  is  much  in  demand  for  mat  and  brush-making. 
Under  the  microscope  the  fibre  of  the  Cocas  nucifera,  or 
rather  of  its  fruit,  presents  a  very  peculiar  and  characteristic 
appearance  (represented  as  far  as  possible  at  a,  Fig.  VII.) 


its  leaves  and  roots  respectively  ;  the  root  fibres  are  very 
tough,  and  are  much  used  for  scrubbing,  &c.  The  Ejoo  or 
Gomato  fibre,  otherwise  “  vegetable  bristles  ”  exist  on  the  leaf 
sheaths  of  the  Arenga  saccharifera  as  black  spines.  The 
tree  stem  is  about  twenty  or  even  thirty  feet  high,  and  the 
foliage  rises  nearly  as  much  more.  About  three  quarters  of 
a  pound  of  fibre  may  be  cut  from  each  leaf  of  which  six  are 
annually  produced.  The  ejoo  is  stronger  than  coir,  and 
has  a  very  remarkable  appearance  under  the  microscope  when 
placed  upon  opal  glass,  and  viewed  by  reflected  light.  The 


which,  according  to  Mr.  Wentworth  Scott,  can  only  be  pro¬ 
perly  observed  by  laying  the  specimen  upon  a  slip  of  “  opal 
glass”  (Chemical  News,  p.  202),  through  which  a  strong 
light  is  transmitted,  while  its  surface  is  also  illuminated  by 
means  of  a  mirror  or  condenser.  Thus  seen,  the  coir  is  of  a 
yellowish-  pink  colour,  translucent  and  coralline,  with  longi¬ 
tudinal  stria?  superficially. 

The  Pamlanus  odoratissimas  yields  two  kinds  of  fibre  from 


1  Often  improperly  written  “  cocoa-nut.”— Ed. 


surface  is  dotted  over  with  little  rugosities  arranged  in  lon¬ 
gitudinal  lines,  and  having  minute  depressions  at  their  sum¬ 
mits  which  are  of  a  lighter  colour  than  the  other  parts  ; 
these  appearances  are  beautifully  shown  at  b,  Fig.  VII. 

The  last  woodcut,  Fig.  VIII.  is  introduced  in  order  that 
our  readers  may  be  able  to  compare  the  microscopic  appear¬ 
ances  of  the  various  fibres  before  described  with  that  of  cotton, 
wool,  and  silk.  At  a,  Fig.  VIII.  a  specimen  of  New  Orleans 
cotton  ( Gosst/pimn )  is  shown  ;  some  Australian  wool  lies 
immediately  beneath  it  (at  b),  the  peculiar  imbricated  ap- 
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pearance  of  which  will  he  readily  observed,  while  at  c,  the 
dual  filaments  of  silk,  spun  by  that  industrious  insect,  the 
Bombyx  mori,  are  well  represented. 

Dr.  Watson  terminated  his  Ion*?  list  of  fibres  with  the 
names  of  a  “  vegetable  horse-hair  ”  of  Sind  called  “  lfees ,” 
( the  Chamaerops  Ritchiana )  and  a  grass  from  the  same  re¬ 
gion  denominated  “  Moong”  The  latter  is  much  used  for 
drag-ropes  on  the  Indus. 

On  the  subject  of  paper-making,  the  remarks  of  our 
author  were  so  concise,  interesting  and  just,  that  we  quote 
them  in  full : — 

“  Having  now  reviewed,  however  briefly  and  imperfectly, 
some  of  the  facts  connected  with  the  fibres  which  I  have 
ventured  more  or  less  to  recommend  to  your  attention,  I 
would  wish  to  refer  to  the  subject  of  materials  for  the  paper 
manufacture.  It  cannot  have  passed  unobserved  that  I  have 
but  once  mentioned  the  name  of  paper  in  enumerating  the 
various  useful  applications  of  fibres.  But  the  question  of  the 
supply  of  raw  materials  —  apart  from  the  difficulties  in  the 
way  of  converting  them  into  suitable  pulp,  is  entirely  one  of 
the  cost  of  production  of  the  half-  stuff  from  which  the  paper 
is  eventually  elaborated.  True  it  is  that  the  vast  majority 
of  plants  contain  fibres,  and  that  these  are  available  for  cer¬ 
tain  purposes ;  but  all  fibres  are  not  of  equal  value.  The 
tenacity  of  those  furnished  by  the  Exogens,  as  a  rule,  far  ex¬ 
ceeds  that  from  the  Endogens.  And  the  innate  quality  to 
resist  strain,  depends  entirely  upon  the  strength  and  tough¬ 
ness  of  the  fibre.  Thus,  I  find  that  a  Bank  of  England  note, 
which  is,  I  believe,  chiefly  manufactured  from  clean  unmixed 
linen  rags,  will  sustain  a  weight  of  35  lbs.,  but  a  similar  sheet 
of  paper, made  from  the  Rheea,  precisely  the  same  in  every 
respect,  will  carry  a  weight  of  nearly  60  lbs.  These  results, 
for  which  I  am  indebted  to  Mr.  Wyndham  Portal,  prove  the 
difference  in  the  relative  strength  of  the  Rheea  as  compared 
with  flax  to  be  nearly  as  two  to  one. 

“  Nevertheless,  we  are  all  agreed  about  the  suitability  of 
linen  for  paper,  and  it  may  not  be  amiss  to  say  a  word  on 
the  great  ‘  rag  question.’  The  definition  of  a  rag  I  take  to 
be  this  :  the  perfection  in  the  arrangement  of  a  raw  fibre  for 
the  production,  under  mechanical  operations,  of  a  paper  pulp 
of  uniform  density.  The  best  fibres  are,  of  course,  employed 
in  the  loom,  but  cotton  rags  of  any  description  are  superior 
to  the  sweepings  of  a  cotton-mill. 

“  With  a  due  appreciation  of  the  importance  of  rags,  I 
doubt  whether  the  supply  will  meet  the  demand  for  half 
paper  stuff.  For  the  manufacture  of  paper,  in  the  sense  in 
which  that  substance  used  to  be  understood,  from  linen  and 
cotton  rags,  if  a  proper  system  of  collecting  them  were  estab¬ 
lished,  there  would  be  abundance,  and  I  firmly  believe  that, 
for  the  mere  inculcation  of  thrifty  habits  in  domestic  matters, 
it  would  be  very  important  to  advocate  their  careful  pre¬ 
servation.  But  when  it  becomes  a  question  of  such  an  ex¬ 
tension  of  manufacture  as  is  likely  to  result  in  consequence 
of  the  repeal  of  the  paper  duty  —  from  match  boxes  to  omni¬ 
buses  —  then  indeed  it  is  high  time  to  inquire  what  we  are 
to  substitute. 

“  That  there  is  no  lack  of  materials  may  be  gathered  from 
the  variety  of  substances  which  have  been  proposed  as  sub¬ 
stitutes.  I  find  that  no  less  than  120  have  been  recom¬ 
mended,  and  a  fair  proportion  of  these  have  formed  subjects 
for  special  patents.  Some  of  them  form  excellent  pulp,  but 
are  practically  useless,  because  of  insufficient  supply.  Others 
are  so  defective  as  to  fibre,  that  the  resulting  paper  is  in¬ 
capable  of  resisting  strain  ;  whilst  perfectly  suited  for  giving 
body  to  the  paper,  they  require  the  admixture  of  a  more 
tenacious  material.  In  the  latter  category  we  must  place 
straw  and  other  stems  which  contain  at  best  but  a  small 
proportion  of  indifferent  fibre,  and  whose  apparent  strength 
is  owing  rather  to  silica  than  to  fibre.  Although  we 
fully  admit  the  possibility  of  removing  the  great  body 
of  the  silica  by  chemical  agents,  yet  do  we  injure  the 
strength  of  the  paper  almost  in  the  same  proportion.  Cer¬ 
tain  it  is  that  those  newspapers  which  are  printed  on  straw 
paper  still  contain  a  considerable  quantity  of  silica.  Com¬ 


paring  a  straw  paper  with  one  made  from  rags,  Dr.  Bern  ays 
found :  — 


In  the  Morning  Star 
In  the  Times  . 

And  of  silica  :  — 

In  the  Morning  Star 
In  the  Times  . 


Ash. 

.  4-15  per  cent. 
.  o  88  „  ,, 

.  I '460  „  „ 

.  O  145  J5 


“  Now  my  object  is  not  to  depreciate  straw  paper.  I  ad¬ 
mit  its  full  value,  and  believe  it  of  extensive  applicability. 
But  in  many  cases  I  cannot  but  think  that  it  would  pay 
better  to  substitute  a  more  promising  material  than  to  use  a 
very  inferior  one  of  which  larger  bulk  is  required.  Thus, 
the  strength  of  the  rheea  is  so  great  that  it  might,  perhaps, 
be  used  with  advantage  in  small  quantities  to  supply  the 
defectiveness  of  materials  partaking  of  the  characteristics  of 
straw.  In  practice,  this  is  already  acknowledged,  and  it  is 
only  for  principles '  that  we  are  contending,  for  almost  all 
paper  consists  of  rags  with  varying  proportions  of  raw 
fibres.  Possibly,  then,  some  of  our  best  and  sffongest 
Indian  fibres  may  be  employed  to  give  tenacity,  but  it  is  im¬ 
probable  that  any  could  be  imported  specially  for  the  paper 
manufacture,  as  those  which  would  have  to  compete  with 
rags  would  not  be  of  sufficient  strength  to  compete  with  the 
articles  to  be  had  nearer  home.  If  suitable  machinery 
could  be  established  in  India,  so  as  to  turn  to  better  account 
her  boundless  resources,  then  her  superior  class  of  fibres  might 
probably  be  obtained  at  a  cheaper  rate  ;  but  the  proposal  to 
introduce  the  domestic  manufacture  of  half-stuff  into  India 
is  not  likely  to  take  root  for  many  reasons.” 

The  paper  concluded  with  some  observations  upon  the 
commercial  statistics  of  the  chief  fibres  previously  con¬ 
sidered,  and  the  Doctor  referred  to  the  various  tables  and 
diagrams  suspended  on  the  walls  to  support  his  arguments. 
To  indicate  more  clearly  to  the  mind  the  relative  quantities 
of  material  produced  in  or  imported  by  various  countries, 
coloured  squares  were  shown  on  the  diagrams,  in  addition  to 
the  actual  figures,  thus  enabling  a  general  idea  of  the  leading 
facts  to  be  acquired  at  a  glance.  In  this  way  the  immense 
proportional  quantity  of  cotton  exported  by  America  com¬ 
pared  with  the  total  amount  produced,  stood  out  in  bold 
relief,  as  also  did  our  English  imports  of  that  fibre  along¬ 
side  the  square  representing  the  quantity  taken  by  all  other 
nations  combined,  apd  so  on  with  varying  results  with  the 
other  fibres.  The  steady  development  of  the  general  re¬ 
sources  and  productions  of  our  Indian  empire  was  readily 
exhibited  in  a  similar  manner. 

The  paper  was  illustrated  by  a  large  collection  of  fibres 
and  fabrics,  lent  for  the  occasion  by  the  Secretary  of  State 
for  India,  and  by  specimens  to  elucidate  various  processes 
for  cleaning  and  preparing  the  various  fibres.  A  number  of 
microscopic  preparations  were  also  on  the  table,  and  Mr. 
Baker  of  Holborn  exhibited  several  microscopes  with  which 
their  chief  features  could  be  convenieniently  observed  by 
the  members. 

The  more  pleasing  portion  of  our  task  is  now  accom¬ 
plished,  for  while  we  sincerely  congratulate  Dr.  Forbes 
Watson  upon  his  varied  and  extended  labours,  and  on  the 
still  more  extended  and  important  results  to  wThich  they 
must  inevitably  lead,  we  cannot  help  designating  the  dis¬ 
cussion  which  followed  the  reading  of  his  paper  as  poor, 
trivial,  and  wholly  unworthy  of  it  and  of  the  Society.  After 
the  general  invitation  of  the  Chairman,  the  first  to  rise  was 
a  certain  Mr.  Wilkins,  who  in  a  broad  provincial  accent 
delivered  a  ludicrous  and  wholly  irrelevant  speech  relating 
to  some  method  of  growing  peas, — beans, — mangold-wurzel — 
bread  made  four  years  ago,  “  und  az  sweeut  az  a  turnip  yet  ” 
—  the  Duke  of  Wellington  —  a  covetous  old  lady  in  Berk¬ 
shire,  &c.  (!)  while  he  held  up  various  specimens  of  seeds, 
pieces  of  bread,  red  tile,  &c.  derived  from  a  capacious  hat- 
box  at  his  feet.  The  entire  meeting  was  convulsed  with 
laughter,  and  it  was  not  until  nearly  a  quarter  of  an  hour  of 
valuable  time  had  been  thus  wasted  that  the  refractory  orator 
took  his  seat  amid  loud  cries  of  “  order  ”  and  “  chair.” 
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In  the  lengthy  communication  of  Mr.  P.  L.  Simmonds 
which  followed,  we  looked  in  vain  for  an  original  observa¬ 
tion  worth  transcribing. 

Mr.  Thomas  Routledge  confined  his  remarks  to  the  sub¬ 
ject  of  the  manufacture  of  paper  from  raw  fibre ;  his  speech 
was  a  sound  and  practical  one,  and  we  regret  that  space  is 
too  limited  to  allow  of  its  repetition  here. 

Mr.  Warren  described  and  showed  the  action  of  Burke’s 
machine  for  cleaning  fibres. 

Colonel  Sykes  thought  they  had  not  been  doing  justice  to 
the  author  of  the  paper,  and  referred  in  an  able  manner  to 
the  matter  under  consideration.  Various  other  speakers 
followed,  but  throughout  the  discussion  the  great  tendency 
exhibited  was  that  of  indulging  too  greatly  in  family  his¬ 
tories  and  domestic  details,  in  lieu  of  affording  valuable 
information  or  legitimate  criticism. 

A  cordial  vote  of  thanks  was  awarded  to  the  author  of  the 
paper  we  have  thus  imperfectly  considered. 


SOCIETY  OF  ARTS,  Wednesday,  16  May  i860. 

R.  Temple,  Esq.  in  the  Chair. 

The  paper  read  was  On  the  Art  of  Perfumery ,  its  History, 
and  Commercial  Development,  by  Eugene  Rimmel.  Per¬ 
fumery  the  author  defined  as  the  art  of  collecting  and  pre¬ 
senting  in  a  convenient  and  fixed  form,  for  the  gratification 
of  the  sense  of  smell,  the  numerous  volatile  and  evanescent 
fragrant  principles  diffused  throughout  nature.  Perfumes 
are  invisible  and  imponderable  emanations  from  all  odo¬ 
riferous  bodies  carried  through  the  atmospheric  air,  and  ren¬ 
dered  perceptible  to  our  senses  by  means  of  our  olfactory 
organs.  They  can  become  fixed  in  other  bodies  with  which 
they  come  in  contact,  and  on  the  degree  of  affinity  which 
exists  between  them  may  be  said  to  rest  the  principles  of  the 
art  of  perfumery.  Animal  substances  are  found  to  absorb 
odours  more  readily  than  any  others  ;  vegetable  substances 
possess  that  property  to  a  less  extent,  whilst  metallic  bodies 
entirely  repel  them.  The  odoriferous  particles  are  of  such 
tenuity  that  no  perceptible  difference  in  weight  can  be  ob¬ 
served  in  bodies  which  emit  them  unceasingly.  A  single 
pod  of  musk  was  found  to  have  discharged  in  one  day 
57,000,000  particles  in  a  radius  of  30  yards,  without  having 
become  in  any  way  diminished.  Other  very  abstruse  calcu¬ 
lations  have  been  made  to  determine  the  exact  size  of  an  odo¬ 
riferous  particle,  but  the  results  obtained  by  the  various 
learned  men  who  have  made  these  experiments  so  totally 
differ  from  each  other,  that  it  is  permitted  to  doubt  their  ac¬ 
curacy.  The  author  went  on  to  notice  the  reputed  physio¬ 
logical  effects  of  perfumes,  and  in  illustration  of  the  supposed 
prophylactic  properties  of  scents,  observed  that  when  London 
and  Paris  were  ravaged  with  cholera  there  was  not,  to 
his  knowledge,  a  single  victim  among  the  numerous  hands  em¬ 
ployed  in  the  perfumery  factories  of  either  city.  “  Odours,”  he 
continued,  “  have  been  classified  in  various  ways  by  scien¬ 
tific  men.  Linnaeus  divided  them  into  seven  classes,  three 
of  which  only  were  pleasant  odours,  viz. — the  aromatic,  the 
fragrant,  and  the  ambrosial ;  but  however  good  his  general 
divisions  may  have  been,  the  above  were  far  from  correct, 
for  he  classed  carnation  with  laurel  leaves,  and  saffron  with 
jasmine,  than  which  nothing  can  be  more  dissimilar.  Four- 
croy  divided  them  into  five  series,  and  De  Haller  into  three. 
All  these  were,  however,  more  theoretical  than  practical, 
and  none  classified  odours  by  their  resemblance  to  each 
other.  I  have  attempted  to  make  a  classification  comprising 
only  the  various  odours  used  in  perfumery,  by  adopting  the 
principle  that  as  there  are  primary  colours  from  which  all 
secondary  shades  are  composed,  there  are  also  primary  odours' 
with  perfect  types,  and  that  all  other  aromas  are  connected 
more  or  less  with  them,  and  can  be  obtained  by  the  combina¬ 
tions  of  those  primary  odours  : — 
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Classification  of  Odours. 


Classes. 

Types. 

Odours  belonging  to  the 
same  Class. 

Rose  .  . 

Rose  .  "  ^ 

Geranium,  Sweetbriar,  Rhodium, 
Rosewood. 

Jasmine  . 

Jasmine  . 

Lily  of  the  Valley. 

Orange  Flower 

Orange  Flower 

Acacia,  Syringa,  Orange  leaves. 

Lily,  Jonquil,  Narcissus,  Hyacinth. 

Tuberose  . 

Tuberose . 

Violet 

Violet 

f 

Cassie,  Orris-root,  Mignonette. 
Balsam  of  Peru  and  Tolu,  Benzoin, 

Balsamic  . 

Vanilla  .  .<4 

Styrax,  Tonquin  Beans,  Fran- 

Spice. 

L 

kincense,  Heliotrope. 

Cinnamon  . 

Cassia,  Nutmeg,  Mace,  Pimento. 

Clove 

Clove 

Carnation,  Clove  Pink. 

Camphor  . 

Camphor  . 

Rosemary,  Patchouly. 

Sandal 

Sandalwood 

Vetivert,  Cedarwood. 

Citrine  . 

Lemon 

Bergamot,  Orange,  Cedrat,  Limette. 

Lavender. 

Lavender. 

Spike,  Thyme,  Serpoiet,  Marjoram. 
Spearmint,  Balm,  Rue,  Sage^ 

Mint 

Peppermint 

Aniseed  . 

Aniseed  . 

Badiane,  Carraway,  Dill,  Coriander. 

Almond  . 

Bitter  Almonds 

Laurel,  Peach  Kernels,  Mirbane. 

Musk 

Musk 

Civet,  Musk-seed,  Musk-plant. 

Amber 

Ambergris 

Oak-moss. 

Fruit 

Pear  . 

Apple,  Pine-apple,  Quince. 

A  very  interesting  sketch  of  the  history  of  perfumery 
followed,  but  for  this  we  have  no  space.  Nor  have  we  room 
for  the  statistics  of  the  perfumery  trade  in  London  and  Paris. 

“  The  principal  branches  of  the  perfumery  trade  are 
making  scented  soaps,  compounding  perfumes,  and  pre¬ 
paring  various  articles  used  for  the  toilet.  The  process  of 
soap-making  is  so  well  known  to  you  that  I  need  not  de¬ 
scribe  it  here ;  I  shall  only  mention  that  there  are  four  kinds 
of  soaps  generally  manufactured  by  perfumers,  hard  soap  by 
the  hot  process,  which  is  made  by  boiling  grease,  and  some¬ 
times  a  small  portion  of  resin,  with  an  excess  of  soda  lees, 
until  they  become  saponified  ;  hard  soap  by  the  cold  process, 
which  is  prepared  by  introducing  a  fixed  dose  of  concen¬ 
trated  soda  lees  into  grease  in  a  liquefied  state ;  soft  soap  by 
the  cold  process,  which  is  obtained  in  the  same  way  as  the 
last,  only  substituting  potash  for  soda  lees  ;  and  transparent 
soap,  which  is  a  combination  of  soap  and  alcohol.  The 
cold  process  is  principally  resorted  to  when  a  delicate  colour 
or  fine  odour  is  to  be  procured.  By  substituting  a  pomade 
for  the  grease  you  obtain  the  true  scent  of  the  flower. 

“  The  next  important  branch  of  the  trade  is  the  prepara¬ 
tion  of  perfumes,  of  which  large  quantities  are  consumed 
both  at  home  and  abroad.  The  basis  of  all  fine  perfumes  is 
obtained  by  treating  with  alcohol  the  pomade  or  oil  extracted 
from  the  flowers,  as  I  shall  explain  hereafter.  This  may  be 
called  the  truly  artistic  part  of  perfumery,  for  with  a  very 
limited  number  of  flowers  the  perfumer  has  to  imitate  all  the 
others.  This  is  done  by  studying  resemblances  and  affinities, 
and  blending  the  shades  of  scent  as  a  painter  does  the  colours 
on  his  palette.  Thus,  for  instance,  no  perfume  is  extracted 
from  the  heliotrope,  but  as  it  has  a  strong  vanilla  flavour,  by 
using  the  latter  as  a  basis  with  other  ingredients  to  give  it  a 
freshness,  a  very  perfect  imitation  of  that  flower  is  obtained, 
and  so  on  with  the  others.  There  is  also  a  large  quantity  of 
toilet  waters  manufactured  chiefly  with  an  alcoholic  basis. 
The  most  widely  known  is  the  Cologne  water,  which  was 
invented  in  ’the  last  century  by  an  apothecary  in  Cologne. 
It  can,  however,  be  made  just  as  well  anywhere  else,  as  all 
the  materials  for  it  come  from  the  south  of  France.  Its  per¬ 
fume  consists  principally  of  the  flowers,  leaves,  and  rind  of 
the  fruit  of  the  bitter  orange-tree,  which  blend  well  together, 
and  form  an  harmonious  compound.  The  toilet  vinegar  is 
a  sort  of  improvement  on  Eau-de-Cologne,  with  the  addition 
of  balsams  and  vinegar.  Lavender  water  was  formerly  dis¬ 
tilled  with  alcohol  from  fresh  flowers,  but  is  now  prepared 
by  digesting  the  essential  oil  in  alcohol,  which  produces  the 
same  result  at  much  less  cost. 

“  The  ingredients  used  for  making  up  perfumery  are  very 
numerous,  and  come  from  all  parts  of  the  world.  Time  will 
not  allow  me  to  read  the  list  through,  but  I  shall  give  you  a 
brief  summary  of  those  materials,  grouping  them  together 
according  to  their  nature,  in  the  following  twelve  series  : — 

“  1.  The  animal  series,  comprising  musk,  civet,  and  am- 
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bergris.  It  is  very  useful  in  perfumery,  on  account  of  its 
durable  aroma,  which  resists  evaporation  longer  than  any 
other.  Musk  is  a  secretion  found  in  a  pocket  under  the 
belly  of  the  musk  deer,  a  ruminating  quadruped,  inhabiting 
principally  the  mountains  of  Thibet,  Tonquin,  and  China. 
The  best  is  called  Tonquin  musk,  the  next  in  quality  is  the 
Assam  musk,  and  the  most  inferior  is  the  Caberdeen  musk, 
which  comes  from  Siberia.  Civet  is  the  secretion  of  the 
civet  cat,  an  animal  found  in  the  Indian  Archipelago  and  in 
some  parts  of  Africa.  It  has  a  most  repulsive  odour  by  itself, 
but  combined  in  small  quantities  with  other  perfumes  it  pro¬ 
duces  a  pleasing  effect.  Ambergris  is  a  curious  substance 
which  for  a  long  time  puzzled  the  savans,  but  is  now  acknow¬ 
ledged  beyond  a  doubt  to  be  a  morbid  secretion  of  the  sperm 
whale.  When  the  animal  is  thus  diseased  it  ejects  the  am¬ 
bergris,  which  is  found  floating  on  the  sea,  or  more  fre¬ 
quently  deposited  on  the  coast.  I  have  a  very  curious  speci¬ 
men,  which  was  found  inside  a  whale  before  the  disease  had 
come  to  its  maturity,  and  is  of  a  black  colour.  Ambergris, 
although  apparently  possessed  of  little  scent,  imparts  a  most 
ethereal  and  delicate  odour  to  other  perfumes. 

“  2.  The  floral  series  includes  the  following,  which  have 
hitherto  been  the  only  flowers  available  for  perfumery  pur¬ 
poses  : — Jasmine,  rose,  orange-flower,  cassie,  tuberose,  violet, 
jonquil,  and  narcissus.  Out  of  those  eight,  four  only  yield 
an  essential  oil  by  distillation,  viz.  the  rose,  orange-flower, 
jasmine,  and  cassie.  The  essence  or  otto  of  roses  comes 
principally  to  this  market  from  Turkey,  where  the  flower  is 
largely  cultivated  in  the  neighbourhood  of  Adrianople.  The 
competition  in  price,  however,  causes  it  to  be  very  seldom 
pure,  being  more  or  less  adulterated  with  an  oil  called 
Turkish  geranium,  which  is  in  reality  nothing  but  Indian 
ginger  grass  oil.  The  usual  market  price  of  Turkish  otto 
varies  from  15 s.  to  30s.  per  oz.  according  to  its  degree  of 
purity.  The  otto  made  in  the  south  of  France  is  very  fine, 
but  not  so  rich  in  flavour  as  the  Tunisian  otto,  which  is 
worth  4/.  per  oz.  If,  however,  we  are  to  judge  quality  by 
price,  the  palm  must  be  awarded  to  the  East  India  otto, 
made  at  Ghazepore,  which  costs  there  izl.  per  oz.  The 
essence  of  orange-flower,  called  neroli,  is  of  two  sorts.  The 
best  is  made  from  the  flowers  of  the  bigarrade,  or  bitter 
orange-tree.  The  flower  of  the  edible  orange-tree,  commonly 
called  Portugal,  yields  a  very  inferior  essence.  The  two 
other  essential  oils,  jasmine  and  cassie,  are  only  distilled  in 
Algeria  and  Tunis,  and  their  high  price  precludes  their  being 
used  to  any  extent.  The  most  ordinary  way  of  extracting 
the  aroma  of  flowers  is  by  means  of  fatty  bodies  through  a 
process  which  I  shall  describe  hereafter. 

“  3.  The  herbal  series,  distilled  from  the  flowers,  leaves, 
or  stalks  of  plants  or  shrubs,  and  comprising  principally 
geranium,  lavender,  peppermint,  fennel,  thyme,  marjoram, 
serpolet,  spike,  rosemary,  verbena,  petit  grain,  made  from 
the  leaves  of  the  orange-tree,  patchouly,  and  wintergreen. 

“  4.  The  andropogon  series,  which  comes  all  from  the 
island  of  Ceylon,  and  consists  of  the  Andropogon  schcenauthus , 
or  lemon-grass,  which  is  used  to  imitate  verbena,  which  it 
closely  resembles.  The  Andropogon  citratum,  or  citronella, 
used  principally  for  scenting  honey  soap,  and  an  undefined 
species,  which  yields  the  ginger  grass  oil  of  commerce. 
This  is  a  very  useful  series,  and  the  two  former  especially 
are  grown  to  a  considerable  extent  in  the  island  of  Ceylon. 

“  5.  The  citrine  series,  comprising  the  bergamot,  orange, 
lemon,  cedrat,  and  limette,  all  belonging  to  the  citrus  family. 
The  rind  of  the  fruit  only  is  used,  and  yields  an  essential 
oil  by  expression  or  distillation — the  former  is  by  far  the 
best.  On  the  coast  of  Genoa  it  is  prepared  by  rubbing  the 
fruit  against  a  grated  funnel ;  in  Calabria,  by  squeezing  out 
the  oil  on  a  glass  surface  ;  and  in  Sicily,  by  pressing  gently 
the  pared  rind  in  cloth  bags. 

“  6.  The  spice  series,  including  cassia,  cinnamon,  cinnamon- 
leaf,  cloves,  mace,  nutmeg,  and  pimento. 

“  7.  The  wood  series,  consisting  of  sandal-wood,  rose¬ 
wood,  rhodium,  cedar-wood,  and  sassafras. 

“8.  The  root  series,  comprising  oris-root  and  vetivert. 


The  vetivert,  or  Anatherum  muricatum  called  by  the  Hindoos 
Kus-kus,  is  extensively  used  in  India  for  making  mats  and 
blinds,  which  being  frequently  watered  in  the  sun,  shed  a 
most  pleasant  fragrance.  It  gives  a  very  lasting  perfume. 

“  9.  The  seed  series,  composed  of  aniseed,  dill,  and  car- 
raway. 

“  10.  The  balm  and  gum  series,  including  balsam  of  Peru, 
balsam  of  Tolu,  benzoin,  styrax,  myrrh,  and  camphor. 
With  the  exception  of  the  last,  they  are  all  exudations  of 
various  trees.  Camphor  is  obtained  by  boiling  the  wood  of 
the  Laurus  camphora. 

“  11.  The  fruit  series,  including  bitter  almonds,  tonquin- 
beans,  and  vanilla.  The  essential  oil  of  bitter  almonds 
contains  from  eight  to  ten  per  cent,  of  prussic  acid,  which 
can  be  removed  by  distilling  it  over  potash.  Vanilla  is  the 
fruit  or  bean  of  a  creeper  found  principally  in  Mexico. 

“  la.  The  artificial  series,  comprising  all  the  artificial 
flavours  produced  by  chemical  combinations.  Of  these  the 
most  extensively  used  in  perfumery  is  the  nitro-benzine, 
usually  called  mirbane,  or  artificial  essence  of  almonds. 
This  is  obtained  by  treating  rectified  naphtha  with  nitric 
acid  alone.  The  naphtha  is  poured  slowly  through  a  tube 
into  the  acids,  decomposition  follows,  and  the  essence  is 
found  floating  on  the  surface.  Artificial  essences  of  lemon 
and  cinnamon  have  also  been  produced,  but  have  not  been 
brought  to  sufficient  perfection  to  be  available  for  practical 
use.  Besides  these,  artificial  essences,  imitating  fruit 
flavours,  are  manufactured,  but  principally  for  making  con¬ 
fectionery.  The  pear  essence  is  an  amylic  ether,  the  apple 
essence  a  valerianic  ether,  containing  amyl,  and  the  pine¬ 
apple  essence  a  butyric  ether.  The  whole  of  those  require 
diluting  with  five  or  six  times  their  weight  of  alcohol  to 
develop  their  flavour. 

“  In  the  above  I  have  not  compromised  the  inodorous  ma¬ 
terials  used  for  perfumery  as  bases,  such  as  spirits  of  wine, 
oil,  &c.,  as  they  are  also  applied  to  other  purposes.  I  shall 
only  allude  to  four  oils  which  might  perhaps  be  employed 
for  perfumery,  and  of  which  I  exhibit  specimens.  The  oil  of 
ben,  produced  on  a  large  scale  in  Jamaica,  by  Mr.  Kemble, 
which  has  the  advantage  of  not  becoming  rancid;  crab-oil  or 
carapa-oil,  from  Demerara,  which  can  be  obtained  also  from 
the  west  coast  of  Africa ;  gingelly  or  sesamum  oil,  from 
India,  used  by  the  Hindoos  for  toilet  purposes  ;  and  oil  of 
tamanu,  from  Otaheite,  which  is  yielded  by  a  sort  of  wild 
almond. 

“  There  are  now  two  processes  in  use  for  making  scented 
pomades  and  oils,  one  is  by  maceration,  and  the  other  by 
absorption.  The  former  is  used  for  the  less  delicate  flowers, 
such  as  the  rose,  cassia,  orange  flower,  jonquil,  and  violet, 
which  can  bear  a  tolerable  degree  of  heat  without  losing 
their  scent.  A  certain  quantity  of  grease  is  placed  in  a  pan 
fitted  with  a  water  bath  and  brought  to  an  oily  consistency. 
Flowers  are  then  thrown  in  and  left  to  digest  for  some  hours, 
after  which  they  are  removed  and  others  are  put  in,  and  so 
on  for  two  or  three  days,  until  the  grease  is  quite  saturated. 
It  is  then  taken  out  and  pressed  in  cloth  bags.  The  process 
of  absorption,  called  by  the  French  enfleurage,  is  chiefly 
confined  to  the  jasmin  and  tuberose  flowers,  but  is  sometimes 
applied  to  the  cassie.  It  consists  of  a  series  of  square  glass 
frames,  covered  with  a  thin  layer  of  purified  grease,  in 
which  ridges  are  made  to  facilitate  absorption.  Fresh 
gathered  flowers  are  strewed  on  that  layer,  and  renewed 
every  morning  as  long  as  the  flower  is  in  bloom,  and  by 
that  time  the  grease  has  acquired  a  very  strong  flavour. 
The  same  process  is  used  for  oil,  but  the  frames  instead  of  a 
glass  have  a  wire  bottom,  over  which  is  spread  a  thick 
cotton  cloth  soaked  in  olive  oil.  Flowers  are  laid  on  in  the 
same  way,  and  the  cloths  submitted  to  a  strong  pressure  to 
extract  the  oil  when  sufficiently  impregnated.  The  frames 
are  piled  up  on  each  other  to  keep  them  air-fight. 

“  The  three  principal  towns  where  this  manufacture  is 
carried  on  are  Grasse,  Cannes,  and  Nice.  From  the  details 
furnished  by  M.  Pilar,  one  of  the  first  manufacturers  of 
Grasse,  it  appears  that  there  are  about  100  houses  engaged 
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in  that  occupation,  and  in  that  of  distilling  essential  oil,  ma¬ 
terials  for  which  abound  in  the  neighbourhood.  Out  of  that 
number  70  are  in  Grasse,  which  may  be  called  the  head¬ 
quarters  of  the  trade.  The  following  are  approximate  num¬ 
bers  and  values  of  the  flowers  consumed  in  that  locality  for 
manufacturing  purposes  :  — 


800,000  kilos. 

or  1,760,000  lbs.  of  Orange  Flowers,  worth  about  £32  000 

250,000 

99 

550,000  „ 

Rose  Flowers 

19 

10,000 

6,000 

50,000 

99 

110,000  ,, 
66,000  ,, 

Jasmine  Flowers 

99 

30,000 

99 

Violets 

99 

7,000 

30.000 

99 

66  000  „ 

Cassia 

99 

10  000 

15,000 

>9 

33,000  „ 

Tuberose 

99 

3,000 

“  The  average  quantities  of  the  principal 

articles 

manu 

factured 

are : 

— 

300,000  kilos. 

or  660,000  lbs.  | 

[of  scented  pomades  and  oil,-?  m..n/vv. 

worth  about  \  £2S°’ 000 

80  000 

9) 

176,000  „ 

Rose  Water  „ 

99 

5,000 

500  000 

99 

[1,100,000  „ 

Orange  Flower  water,  1st  qty. 

30,000 

1,000  000 

99 

2,200,000  „ 

99  99 

2nd  „ 

50,000 

“  This  does  not  include  the  essential  oils,  of  which  the  list 
would  be  too  long,  but  some  of  them  are  very  valuable,  such 
as  the  Neroli,  for  instance,  which  is  distilled  from  orange 
flowers,  and  is  worth  about  10/.  per  lb. 

“  The  processes  I  have  described  are  those  in  actual  and 
practical  use  ;  but  there  is  a  new  process,  lately  patented 
by  M.  Piver,  the  eminent  Paris  perfumer,  to  extract  the 
aroma  of  flowers  by  the  pneumatic  principle,  which  is  ex¬ 
tremely  ingenious.  I  shall  describe  it  to  you,  M.  Piver 
having  kindly  allowed  me  to  inspect  it.  A  strong  current 
of  air  is  forced,  by  means  of  an  air-pump,  into  a  receiver 
filled  with  fresh  flowers,  and  passes  into  a  cylinder  contain¬ 
ing  grease  in  a  liquefied  state,  which  is  kept  in  constant  mo¬ 
tion,  by  a  series  of  discs  revolving  on  an  axis  in  the  centre. 
The  fragrant  particles  come  thus  in  contact  with  a  surface  of 
grease,  constantly  renewed,  which  readily  absorbs  the  greater 
part  of  them,  and  passing  through  a  second  cylinder  fitted  in 
the  same  way,  those  that  have  escaped  the  first  become  fixed 
in  the  second,  and  let  the  air  issue  nearly  scentless.  In  order 
to  avoid  all  chance  of  waste,  the  same  current  of  air  is  driven 
several  times  again  through  the  flowers  in  the  same  way, 
until  it  has  exhausted  all  their  scent.  The  force  of  this  cui’- 
rent  of  air  is  such  that  although  the  flowers  are  put  in  per¬ 
fectly  dry,  it  drives  out  of  them  part  of  the  water,  which 
they  naturally  contain,  and  which  is  collected  in  a  receiver 
at  the  side  of  the  apparatus.  This  water,  which  is  quite  a 
new  product,  possesses  the  scent  of  the  flower  in  the  highest 
and  most  refined  degree.  I  have  here  specimens  of  the 
scented  oil,  and  of  the  water  produced  by  this  process.  This 
apparatus  not  having  come  into  practical  use  yet,  it  would  be 
somewhat  premature  to  discuss  its  merits  in  a  commercial 
point  of  view,  but  as  it  performs  in  twenty-four  hours  a  work 
which  usually  takes  as  many  days,  and  as,  moreover,  it  ab¬ 
sorbs  all  the  aroma  of  the  flowers  without  wasting  a  particle, 
it  appears  to  me  to  be  likely  to  oecome  generally  adopted,  if 
the  cost  of  working  is  not  too  great.  There  is,  however,  a 
disadvantage  connected  with  it ;  the  pomades  and  oil  pro¬ 
duced  by  that  means  become  rancid  in  a  very  short  time, 
owing,  no  doubt,  to  the  quantity  of  oxygen  which  they  ab¬ 
sorb  in  the  rapid  motion  which  they  undergo  in  the  cylinder  ; 
if  this  cannot  be  remedied,  these  pomades  will  only  serve  for 
infusing  in  alcohol,  and  will  have  to  be  employed  as  soon  as 
they  are  made. 

‘•Another  new  and  interesting  process  is  that  patented 
by  M.  Millon,  a  French  chemist,  for  extracting  the  aroma 
of  flowers  by  means  of  ether,  or  sulphuret  of  carbon, 
which  are  both  powerful  solvents.  M.  Millon  operates 
in  this  way  : — The  flowers  are  placed  in  a  percolating  ap¬ 
paratus,  and  the  ether  or  sulphuret  of  carbon  poured  over 
them ;  after  leaving  them  in  contact  for  ten  or  fifteen 
minutes  the  liquid  is  drawn  off,  and  a  fresh  quantity 
added,  and  drawn  off  in  the  same  way.  This  completely 
dissolves  all  the  odour  of  the  flowers,  and  leaves  them 
quite  scentless.  The  liquid  is  then  distilled,  and  the  ether 
or  sulphuret  of  carbon  becoming  volatilised  at  a  much 
lower  temperature  than  the  fragrant  principle  is  drawn 


over  alone,  and  leaves  a  residue  containing  all  the 
perfume  of  the  flower.  This  residue  is  sometimes  quite 
solid,  and  sometimes  semi-liquid,  but  it  always  becomes 
solid  in  a  short  time.  It  is  spread  in  thin  layers,  and  ex¬ 
posed  to  the  heat  of  the  sun,  or  some  equivalent  temperature, 
until  it  loses  the  unpleasant  smell  of  the  solvent  used.  It 
can  be  left  open  for  any  length  of  time  without  evaporating, 
nor  is  any  degree  of  natural  heat  capable  of  altering  the 
perfume  or  turning  it  rancid.  It  has  a  much  finer  flavour 
than  any  sort  of  essential  o'l,  as  you  can  see  by  the  specimen 
on  the  table,  which  M.  Millon  explains  by  stating  that  the 
perfume  of  a  flower  always  became  altered  by  being  sub¬ 
jected  to  a  higher  temperature  than  that  of  the  atmosphere. 
If  this  residue  is  treated  with  alcohol  it  takes  up  the  odour 
and  colouring  matter,  and  a  small  portion  only  of  the  resinous 
and  waxy  matters  forming  the  residue.  This  alcoholate 
again,  treated  with  distilled  water  gives  up  the  greatest  part 
of  the  aroma.  Plain  water,  however,  has  no  effect  on  it. 
The  residue  is  also  soluble  in  grease  or  oil.  This  process  is 
very  curious  in  a  scientific  point  of  view,  as  it  is  the  nearest 
approach  that  has  been  made  yet  to  the  insulation  of  per¬ 
fume  from  the  substances  into  which  it  is  usually  embodied. 
It  is  far  from  being,  however,  the  actual  fragrant  principle 
in  a  solid  and  palpable  shape,  nor  has  Mr.  Millon  been  able 
to  ascertain  exactly  what  proportion  it  bears  to  the  flowers 
used.  The  residue  he  obtains  averages  from  one  to  three 
grammes  per  kilogramme  (or  one  to  three  per  1,000)  and 
when  it  has  been  treated  with  alcohol,  and  given  up  all  its 
perfume  and  colouring  matter,  the  inodorous  waxy  substance 
left  seems  to  have  lost  scarcely  a  few  hundred  parts  of  its 
weight.  M.  Millon  tried  to  insulate  the  aroma  from  alcohol 
by  distillation,  but  it  became  lost  in  the  operation,  and  on 
his  trying  to  evaporate  it  with  distilled  water  the  water 
became  perfumed,  but  without  leaving  the  fragrant  principle 
floating  on  the  surface,  as  is  generally  the  case.  He  found 
it  therefore,  theoretically  and  practically  impossible  to  solve 
that  interesting  question.  This  process  has  not  yet  received 
any  application  on  a  large  scale.  I  think  it,  however,  very 
important,  if  it  can  be  worked  at  a  moderate  price,  not  for 
great  centres  of  manufacture,  where  other  and  cheaper  means 
can  be  adopted,  but  to  collect  the  perfumes  of  flowers  in 
places  where  sufficient  quantities  do  not  exist  to  warrant 
the  expense  of  a  regular  manufactory,  and  where  it  may 
be  convenient  to  use  a  light  and  portable  apparatus  such  as 
this  is.” 

In  the  conclusion  of  his  paper  the  author  recommended 
the  cultivation  of  flowers  and  aromatics  in  the  British  colonies, 
many  of  which,  favoured  by  sun  and  climate,  could  be  made 
to  supply  a  great  variety  to  the  perfumer. 

The  discussion  wras  opened  by  Mr.  Simmonds,  who,  in  the 
course  of  an  interesting  speech,  suggested  the  pursuit  of  the 
alligator  as  a  source  of  musk,  and  the  cultivation  of  sandal¬ 
wood  in  Western  Australia.  Mr.  S.  Piesse  and  Mr.  Lewis 
severally  drew  attention  to  the  excise  duty  on  spirit  of  wine 
as  a  hindrance  to  the  full  development  of  the  perfumery  trade 
in  this  country.  The  Chairman,  in  proposing  a  vote  of 
thanks  to  M.  Rimmel,  said  that  a  short  time  ago  he  had 
extracted  from  an  alligator  two  of  the  glands  in  the  lower 
jaw  which  secreted  the  musk-like  scent.  The  odour  at  first 
was  intense  and  disgusting,  but  when  dried  he  had  no  doubt 
it  would  be  very  agreeable  to  those  who  delighted  in  that 
perfume.  He  recently  presented  to  the  Zoological  Society 
an  animal  which  possessed  on  its  back  an  orifice  from  which 
exuded  a  most  offensive  liquor.  He  had  very  little  doubt 
if  that  liquor  were  diluted  with  water  or  spirit,  it  might  be¬ 
come  a  very  popular  perfume.  At  all  events,  he  would  re¬ 
commend  the  experiment  to  be  tried. 

The  vote  of  thanks  having  been  passed, 

M.  Rimmel  in  acknowledging  the  vote,  remarked  that 
with  regard  to  what  had  been  stated  by  Mr.  Simmonds  as  to 
the  extraction  of  the  musk  from  the  crocodile,  this  was  the 
first  time  he  had  heard  of  it.  In  Ovid  and  Horace  mention 
was  made  of  a  particular  perfume  called  Crocodileum,  which 
was  supposed  to  be  extracted  from  the  crocodile.  He  treated 
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this,  however,  with  disbelief ;  and  thought  that  it  was  an 
invention  of  the  Roman  perfumers,  who  perhaps  were  not 
quite  so  truthful  as  their  modern  successors  in  the  art. 


The  second  conversazione  of  the  present  session  was  held 
on  Saturday  evening  the  26th  May,  at  the  South  Kensington 
Museum.  The  visitors,  of  whom  about  2500  were  present, 
were  received  by  the  Council  of  the  Society  as  they  arrived, 
and  the  room  speedily  presented  a  very  brilliant  appearance. 
In  addition  to  the  ordinary  objects  of  interest  in  the  museum 
itself,  the  Elliston  collection  of  water-colour  paintings  were 
exhibited,  as  also  were  the  Sheepshanks,  Vernon,  and 
Turner  Galleries,  while  the  band  of  the  Coldstream  Guards 
performed  a  choice  selection  of  musical  pieces,  including 
pot-pourri  from  Lurline,  and  other  operas  of  the  day. 
Notwithstanding  the  large  number  of  persons  present,  but 
little  inconvenience  was  felt,  except  at  times  in  the  refresh¬ 
ment  room.  The  company  dispersed  a  little  before  midnight. 


Chemical  Society. — The  next  meeting  of  this  society 
will  take  place  on  Thursday,  June  7,  when  Dr.  E.  Frank- 
land,  F  R.S.  will  deliver  a  discourse  on  the  Organo-Metallic 
Radicals . 


CORRESPONDENCE. 


Economy  of  Sulphur. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  great  advance  in  the  price  of  sulphur  occasioned 
by  the  disturbances  in  Sicily  makes  this  a  favourable  oppor¬ 
tunity  for  agitating  the  question  how  far  the  enormous  waste 
of  sulphur,  which  has  for  so  long  a  time  been  going  on  in 
this  country,  may  be  obviated. 

Putting  the  manufacture  of  gunpowder  out  of  the  ques¬ 
tion,  the  greatest  consumption  of  sulphur  is  for  the  manu¬ 
facture  of  sulphuric  acid  for  the  decomposition  of  salt  in 
alkali  works ;  this  acid  is  again  decomposed  and  the  sulphur 
turned  out  as  refuse.  In  this  refuse  the  sulphur  is,  or  ought 
to  be,  in  the  state  of  sulphuret  of  calcium. 

When  sulphuret  of  calcium  is  treated  by  steam  at  a  pro¬ 
per  heat  the  lime  is  restored,  and  the  sulphur  passes  off  as 
sulphuretted  hydrogen  ;  now  this  latter  may  unquestionably 
be  converted  into  sulphuric  acid. 

Again,  there  is  an  enormous  waste  of  sulphur  in  the 
copper  works  at  Swansea  and  the  neighbourhood.  A  large 
portion  of  this  sulphur  is  driven  off  into  the  atmosphere, 
causing  much  nuisance  and  damage  ;  the  remainder  acting 
as  a  flux  for  the  iron  and  earthy  matters  with  which  the 
copper  is  associated  in  the  different  ores  is  turned  out  as 
slag,  which  is  attended  with  much  expense  and  annoyance. 

Now  the  whole  of  this  sulphur  might  easily  be  recovered 
in  a  fit  state  for  the  manufacture  of  sulphuric  acid. 

The  rich  iron  ores  of  Cumberland,  Lancashire,  Devon, 
and  Somerset,  may  be  converted  into  granulated  metallic  iron 
by  a  simple  process. 

An  adequate  quantity  of  this  metallic  iron  added  to  the 
copper  ore  would  retain  the  whole  of  the  sulphur  in  the  slag, 
which  could  easily  be  granulated  while  hot,  and  this,  which 
may  be  termed  artificial  pyrites,  would  possess  an  important 
advantage  in  being  free  from  arsenic. 

Nearly  all  natural  pyrites  contain  arsenic  more  or  less,  and 
when  such  is  used  for  the  manufacture  of  sulphuric  acid  the 
arsenic  will  be  present  in  that  acid ;  then  when  such  acid  is 
used  for  the  decomposition  of  salt  the  arsenic  will  be  present 
in  the  muriatic  acid. 

There  can  be  little  doubt  but  that  much  mischief  is  now 
occurring  from  this  circumstance,  although  the  cause  is  never 
suspected. 

I  have  thrown  these  few  ideas  hastily  together  in  the  hope 
that  they  may  draw  the  attention  of  some  of  your  chemical 
readers  to  this  subject,  to  which  I  shall  myself  return  when 
more  at  leisure. — I  am,  &c. 

C.  G.  Smith. 


Fern  Paper. 

To  the  Editor  of  the  Chemical  News. 

Sir, — It  is  almost  impossible  to  be  original  in  discovery  of 
any  kind,  except  of  how  much  we  are  ignorant.  I  notice  in 
your  journal  of  the  19th  inst.  a  proposal  to  manufacture 
paper  from  ferns  in  place  of  rags.  In  common  with  many 
other  substitutes,  such  as  wood,  thistledown,  nettles,  jute 
and  grass,  this  has  been  tried,  but  was  found  unfit  for  use, 
on  account  of  the  cost  of  working  and  the  scarcity  of  the 
raw  material.  It  is  a  vexed  subject  among  paper-makers, 
upon  which  all  practical  men  agree,  that  there  is  as  yet  no 
proper  substitute  for  rags  cheap  enough  to  be  used  in  their 
place,  a  fact  which  no  theorist  will  believe,  and  even  our 
wise  Government  Ministers  treat  with  ridicule. 

If  the  public  taste  would  allow  newspapers  and  books  to 
be  printed  upon  paper  which  need  not  be  quite  white,  but 
tinted  slightly  “  buff,”  many  of  these  raw  fibrous  materials 
could  then  be  used  with  advantage  in  its  manufacture,  for 
the  bleaching  of  pulp  made  from  them  is  the  chief  difficulty 
the  paper-maker  has  to  contend  with  in  their  use. 

Ex-Chemicus  may  try  the  experiment  of  boiling  the 
“  curls  ”  with  some  washing  soda  for  six  or  eight  hours,  and 
pounding  up  the  pulpy  mass  thus  formed  in  a  mortar  and 
pestle,  and  when  sufficiently  fine  pouring  the  pulp  upon  a 
piece  of  wire  gauze  (sixty  wires  to  the  square  inch). 

I  am,  &c.  R.  I. 


Chemical  Notices  from  Foreign  Sources. 

1.  mineral  chemistry. 

A  Combinations  of  Two  Cliloi’felos  Salts  ? — The 
clearest  character  of  a  salt,  says  M.  P.  P.  Deheran1,  is  the 
facility  with  which  it  will  exchange  one  of  its  binary  ele¬ 
ments  for  another  of  the  same  nature,  under  certain  condi¬ 
tions  determined  by  affinity  and  the  physical  properties  of 
the  reacting  bodies.  Guided  by  this  idea,  M.  Deheran  has 
investigated  the  nature  of  the  compounds  formed  of  two 
chlorides. 

The  bichloride  of  tin  decomposes  a  compound  of  the 
chlorides  of  copper  and  potassium :  — 

SnCl2  +  CuCl.IvCl  =  Sn  Cl2.  KC1  +  CuCl. 

The'  new  compound  crystallises  in  octahedra.  The  bi¬ 
chloride  of  copper  and  the  chloride  of  zinc  precipitate  from 
a  combination  with  chloride  of  potassium  and  protochloride 
of  copper : — 

Cu2C1.KC1  +  CuCl  =  CuoCl  +  CuCl.KCl. 

Cu2Cl.IvCl  +  ZnCl=Cu2Cl  +  ZnCl.KCJ. 

The  chlorides  of  potassium,  sodium,  and  ammonium,  displace 
chloride  of  lead  from  a  combination  with  chloride  of  mer¬ 
cury.  The  author  gives  a  great  many  examples  of  analogous 
decompositions,  and  shows  that  they  are  effected  under  the 
same  circumstances  as  decompositions  of  oxygen  salts.  He 
concludes,  therefore,  that  the  double  chlorides  are  true  salts, 
one  chloride  playing  the  part  of  an  acid  and  the  other  that 
of  a  base.  If  the  chlorides  of  the  metalloids  cannot  form 
double  compounds  like  the  chlorides  of  the  metals,  it  is 
because  they  are  really  anhydrides,  and  therefore  ought  not 
to  give  salts  but  amides. 

flattened  Aluminium. —  Wohler 2  finds  that  alu¬ 
minium  leaf  burns  brightly  in  the  air  :  it  burns  in  oxygen 
giving  a  dazzling  light.  The  alumina  formed  is  as  hard  as 
corundrum.  Aluminium  wire  burns  in  oxygen  like  iron, 
but  the  combustion  will  not  continue  because  the  wire  fuses. 
Aluminium  leaf  will  decompose  water  at  ioo°  C.  slowly.  At 
first  it  assumes  a  bronze  colour,  and  after  boiling  for  some 
hours  becomes  translucent.  By  heating  the  residual  powder 
with  dilute  chlorhydric  acid,  the  metal  not  oxidised  is  dis¬ 
solved,  and  the  alumina  remains  in  the  form  of  plates  in¬ 
soluble  in  the  boiling  acid. 


1  Bulletin  de  la  Societe  Chimique,  p.  85. 

2  Annal.  der  Chem.  und  Phurm.  Bd.xxxvii, 
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O11  a  Comiiound  of  Titanium  ansi  Aluminium. — 

Wohler 3  fused  in  a  clay  crucible  10  grammes  of  titanic  acid, 
30  grammes  of  cryolite,  30  grammes  of  a  mixture  of  equal 
parts  of  the  chloride  of  potassium  and  sodium,  and  5 
grammes  of  aluminium.  The  mixture  was  kept  at  the  tem¬ 
perature  of  the  fusion  of  silver  for  about  an  hour.  After 
the  operation  it  was  found  that  the  aluminium  had  become 
lamellar,  and  when  dissolved  in  caustic  soda  it  left  a  quan¬ 
tity  of  brilliant  crystallised  plates,  brown  by  iridescence,  but 
which  became  colourless  when  moistened  with  dilute  chlor- 
hydric  acid.  These  plates  were  found  to  he  a  compound 
of  aluminium  with  titanium  and  silicium.  Their  density  = 
3*3,  they  are  infusible  by  the  blowpipe,  and  show  some 
iridescence  without  oxidising  further.  Heated  to  redness  in 
chlorine  they  burn  brilliantly,  and  give  chlorides  of  titanium, 
silicium,  and  aluminium.  Chlorhydric  acid  attacks  them 
slowly,  disengaging  hydrogen  and  forming  oxide  of  silicium, 
The  solution  is  violet  coloured ;  alkalies  give  with  it  a  black 
precipitate  which  by  degrees  becomes  blue  and  then  white. 
Nitric  acid  oxidises  the  plates  energetically.  The  elements 
of  the  compound  appear  to  be  able  to  unite  in  various  pro¬ 
portions. 

Another  experiment  in  which  the  mixture  was  only 
heated  to  the  temperature  of  fused  nickel,  gave  a  compound 
richer  in  silicium,  of  a  white  colour,  ^which  had  a  density 
only  —  27. 

II.  ORGANIC  CHEMISTRY. 

©a  tlie  formation  of  Faclisine. — Fuchsine  is  ob¬ 
tained  by  boiling  aniline  with  various  metallic  compounds, 
such  as  the  bichlorides  of  tin  and  mercury,  the  perchloride 
of  iron,  the  bromides,  iodides,  and  fluorides  of  the  same 
metals,  the  sulphates,  nitrates,  and  chlorates  of  mercury, 
silver,  and  peroxide  of  iron,  &c.  and  indeed  with  any  salts  of 
an  oxyacid  the  base  of  which  is  capable  of  being  brought 
to  a  lower  degree  of  oxidation,  or  into  the  metallic  state. 
M.  Bechamp  4  has  studied  the  formation  of  fuchsine  with 
the  view  of  finding  out  three  things;  —  1.  Whether  the  re¬ 
action  is  accomplished  with  or  without  loss  of  weight.  2. 
Whether  the  base  of  the  intervening  metallic  compound  is 
reduced  or  not.  And  3-  ^Thether  the  acid  of  the  metallic 
salt  is  engaged  in  the  formation  of  the  new  product.  M. 
Bechamp  has  decided;  —  1.  That  the  action  is  in  every  case 
effected  without  loss  of  weight.  2.  filiat  tlm  base  of  the 
metallic  compound  is  always  reduced,  and  that  whenever 
such  is  not  the  case  no  red  colour  is  produced.  3.  That  the 
acid  of  the  metallic  salt  is  not  directly  concerned  in  the 
formation  of  the  fuchsine,  hut  is  found  unaltered  in  the 
rough  product  of  the  reaction. 

Fuchsine  is  an  organic  base,  but  slightly  soluble  in  water. 
In  the  hydrated  state  it  is  of  a  deep  red  colour.  Pure,  as  it  is 
isolated  by  precipitating  the  alcoholic  solution  with  ether,  it 
appears  in  the  form  of  scales  of  a  brilliant  metallic  green. 
The  aqueous  solution  is  red,  and  it  dissolves  with  the  same 
colour  in  alcohol,  wood  spirit,  and  acetone.  It  forms  un- 
crystallisable  salts,  whose  solutions  are  red  when  they  are 
neutral,  and  yellow  when  an  excess  of  acid  is  present.  Sul  - 
phurous  acid  by  degrees  decolorises  the  solution,  but  by  con¬ 
centration  and  a  gentle  heat  the  red  colour  reappears ;  in  this 
respect  it  behaves  like  the  colour  of  rose  petals. 

The  formula  of  fuchsine  is  one  of  the  two  following  :  — 

024^10^2^2  or  C24H12N202. 

Its  formation  in  certain  cases  is  preceded  by  that  of  a  white 
compound  which  is  in  direct  relation  with  the  reaction 
which  gives  rise  to  fuchsine— it  is  one  term  of  the  equation 
of  that  reaction,  just  as  fuchsine  itself  is  one  term  of  the 
equation  by  virtue  of  which  a  violet  colouring  matter  and 
new  organic  base  of  a  yellow  colour  are  produced.  In  a 
more  extended  memoir,  M.  Bechamp  intends  to  give  a  full 
account  of  the  new  aniline  compounds  and  the  above .  men¬ 
tioned  bodies  which  precede  or  follow  the  production  of 
fuchsine. 


3  Annul,  der  Chetn.  und  Phartn.  Bd.  xxxvii. 

4  Co  triples  Rendus,  1. 1.  p.  870. 
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Hesearclies  onVulpinic  Acid. — Moller  and  Strecker5 
have  occupied  themselves  with  some  investigations  on  the 
nature  and  properties  of  vulpinic  acid—  a  body  discovered  by 
Bebert  in  the  cefrana  vulpina,  a  lichen  found  in  Norway,  where 
the  acid  is  used  in  combination  with  nux  vomica  to  poison 
wolves.  It  is  extracted  from  the  plant  by  boiling  with  milk 
of  lime,  and  separated  by  decomposing  the  lime-salt  with 
hydrochloric  acid,  or  it  may  be  obtained  from  the  lichen 
at  once  in  a  state  of  purity  by  means  of  chloroform.  It  is 
monobasic,  and  has  the  formula  C38H1309  +  HO,  only 
differing  therefore  from  usnic  acid  by  the  elements  of  water. 
It  forms  soluble  crystallisable  salts  with  the  alkalies  and 
alkaline  earths,  from  which  metallic  vulpinates,  generally 
insoluble,  may  be  prepared  by  double  decomposition.  When 
vulpinic  acid  is  boiled  with  baryta  a  new  acid,  alphatoluylic 
acid,  C16H804,  isomeric  with  toluylic  acid,  is  formed.  By 
treating  the  baryta  solution  with  hydrochloric  acid,  the  new 
acid  is  obtained  in  the  form  of  iridescent  plates,  which  may 
be  purified  by  crystallisation  from  alcohol,  ether,  or  hot 
water.  The  crystals  fuse  at  7670  C.  and  at  ioo°  give  off 
vapours  which  excite  coughing.  The  boiling  point  is  2650,5, 
and  the  sp.  gr.  1-3.  The  alkaline  alphatoluylates  crystallise 
with  difficulty  on  account  of  their  great  solubility.  Alpha¬ 
toluylic  acid  resists  energetically  oxidising  agents,  but  with 
a  mixture  of  bichromate  of  potash  and  sulphuric  acid  it 
forms,  as  might  be  expected,  essence  of  bitter  almonds. 
With  fuming  nitric  acid  it  gives  a  nitrated  acid  crystallising 
in  needles. 

When  vulpinic  acid  is  boiled  with  a  solution  of  potash  in 
such  a  way  that  the  condensed  vapours  may  run  back  to  the 
liquid  again,  methylic  alcohol  is  formed,  and  a  new  acid  oxa- 
tolylic  acid,  C32H1606.  The  new  acid  is  separated  by  hydro¬ 
chloric  acid  and  purified  by  means  of  alcohol.  It  crystal¬ 
lises  in  hard,  colourless,  rhomboidal  prisms,  which  fuse  at 
154.0,  and  decompose  at  a  higher  temperature.  It  is  but 
slightly  soluble  in  water  even  boiling,  but  ether  and  alcohol 
take  it  up  readily.  Oxatolylic  ether  forms  colourless  prisms 
like  the  acid,  from  which,  however,  they  may  be  distin¬ 
guished  by  their  insolubility  in  ammonia  and  alkaline  car¬ 
bonates.  With  solid  potash  the  acid  is  decomposed  into 
oxalic  acid  and  toluene ;  the  authors  therefore  consider  it  as 
formed  from  the  radicals  of  those  bodies,  and  suspect  its 
homology  with  benzilic  acid. 

III.  TECHNICAL  CHEMISTRY. 

Alteration  in  tlie  Transparency  of  ©lass.  —  Some 
glasses,  especially  window  glass,  sometimes  undergo  a  re¬ 
markable  change  after  having  been  exposed  to  the  air  a  long 
time.  The  change  is  not  often  noticed,  because  the  glass 
retains  its  brilliancy  and  transparency,  but  it  is  seen  imme¬ 
diately”  the  glass  is  heated.  Then  the  surface  becomes 
covered  with  an  infinite  number  of  little  cracks,  which 
cross  and  interlace  each  other  in  all  directions,  and  very 
thin  pearly  scales  become  detached,  leaving  the  surface  of 
glass  with  a  corroded  appearance.  M.  Spitzberger 6  proves 
that  such  glass  has  too  much  alkali  and  too  little  lime  in 
its  composition,  and  consequently  the  surface  becomes 
hydrated.  The  hydrated  silicate  does  not  alter  the  appear¬ 
ance  of  the  glass  under  ordinary  circumstances,  but  the 
water  is  disengaged  when  the  glass  is  made  hot. 


LABORATORY  MEMORANDA. 


A  lew  Process  for  making'  Mallealile  Iron.-A 

beautiful  and  very  simple  process  for  decarbonising  iron  has  re¬ 
cently  been  put  in  successful  operation  by  the  inventor,  Professor 
H.  Iv.  Eaton,  at  Elizabethport,  New  Jersey.  It  consists  in  packing 
the  cast  metal  in  the  white  oxide  of  zinc,  instead  of  oxide  of  iron, 
and  heating  the  whole  to  redness,  whereby  the  carbon  of  the  iron  is 
extracted,  and  metallic  zinc  distils  and  is  condensed  in  a  water - 
bath.  By  the  method  heretofore  in  use  in  this  country  for  making 
malleable"  iron,  the  heat  is  usually  kept  up  for  eight  or  nine  days 


5  Annul,  der  Chetn.  und  Pharm.  Bd  cxiii.  s.  56. 

6  Monileur  Scientijique ,  No.  82,  p.  726. 
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in  succession,  and  it  frequently  happens  that  great  trouble  and 
expense  follow  the  process  of  decarbonisation  in  removing  the 
small  particles  of  metal  that  are  reconverted  from  the  oxide  of 
iron  in  which  the  castings  are  packed,  and  which  adhere  to  the 
surface.  In  Professor  Eaton’s  method  all  this  trouble  and  expense 
are  obviated.  The  oxide  of  zinc  not  only  effects  the  decarbonisa¬ 
tion  in  about  forty  hours,  but,  on  account  of  the  comparatively 
low  temperature  at  which  the  oxide  is  converted,  and  its  different 
constituency,  nothing  adheres  to  the  surface  ot  the  castings,  which 
come  from  the  fire  almost  ready  for  finishing.  Ihe  castings  that 
have  as  yet  been  treated  by  this  process  are  the  smaller  iron  parts 
of  harness  hardware  —  such  as  rings,  buckles,  and  links  —  and 
several  kinds  of  cutlery,  and  parts  of  small  machinery.  It  is 
claimed  for  the  invention  that  it  not  only  makes  a  far  better 
kind  of  malleable  cast-iron,  but  can  be  done  at  much  less  expense, 
as  the  time  of  keeping  up  the  heat  is  greatly  reduced  and  the 
product  of  the  packing  material  is  valuable.  The  formulae  of  the 
process  is  as  follows: — Oxide  of  zinc:  zinc,  32;  oxygen,  8  ;  total, 
40.  So  that  if  a  mass  of  iron,  or  a  number  of  pieces  of  castings, 
containing  6  bs.  of  carbon,  were  packed  in  40  lbs.  of  oxide  ot  zinc, 
the  8  lbs  of  oxygen  would  separate  from  the  zinc,  and  combine 
with  the  carbon  of  the  iron,  pi'oducing  14  lbs.  of  carbonic  oxide 
gas,  which  would  be  lost  in  the  atmosphere,  and  leaving  32  lbs.  of 
pure  metallic  zinc,  and  the  castings  6  lbs.  lighter.  So  that,  if  the 
oxide  of  zinc  costs  4^  cents  per  lb.,  and  the  metal  was  worth 
7  cents,  there  would  be  a  gain  as  follows  ; — 40  lbs.  oxide  zinc,  4^ 
cents,  1  dol.  80 cents;  32lbs.  metallic  zinc,  7  cents,  2  dols.  24 cents; 
gain  44  cents.  So  that  one  heat,  using  40  lbs.  of  oxide  ot  zinc, 
would  cost  44  cents  less  than  the  price  of  the  fuel  required  in  the 
process,  and  the  time  of  keeping  up  the  heat  is  not  more  than  one 
quarter  of  the  old  method.  Another  important  fact  connected 
with  this  way  of  decarbonising  iron  10  render  it  malleable  is  the 
certainty  with  which  the  manufacture  can  be  carried  on.  .No¬ 
thing  is  left  to  guess-work,  or,  what  is  nearly  the  same  thing,  the 
conjecture  of  experience ;  for  when  the  zinc  ceases  to  distil,  if 
there  is  an  excess  of  the  oxide  of  zinc  present  (which  can  always 
be  provided  for),  it  is  certain  there  is  no  more  carbon  to  be  ex¬ 
tracted  from  the  iron  and  unite  with  the  oxygen,  and  the  process 
of  decarbonisation  is  necessarily  perfect.  The  specimens  that 
have  been  dealt  with  by  this  method  are  found  to  be  nearly  che¬ 
mically  pure  iron  —  silicates  and  phosphates  being  removed.  — 
American  Railway  Review. 

Employment  of  Cliromic  Acid  to  distinguish 
Silver. — A  solution  of  chromic  acid  or  a  mixture  of  bichromate 
of  potash  and  sulphuric  acid,  gives  silver  money,  jewellery,  or  an 
alloy  rich  in  silver,  a  purple  red  spot,  due  to  the  formation  of 
chromate  of  silver.  With  the  imitations  of  silver  this  does  not 
take  place. 


MISCELLANEOUS. 


How  to  preserve  JPotatoes — According  to  M.  Runge 
potatoes  may  be  prevented  from  germinating  by  soaking  them 
for  10  or  1 5  "minutes  in  a  solution  containing  one-tenth  of  its 
weight  of  common  salt.  When  taken  out  of  the  solution  and 
placed  on  the  ground  they  quickly  dry,  becoming  covered  with  a 
light  saline  pellicle. 

Hoes  a  Ked-liot  Stove  burn  tlie  Air  ?  —  There  is  a 
very  common  notion  that  if  stoves  or  furnaces  are  heated  red-hot, 
the  iron  will  combine  with  the  oxygen  of  the  air;  in  other  words 
burn  it,  and  render  it  unfit  for  breathing.  If  we  examine  the 
facts  we  find  that  this  idea  is  true  to  so  small  an  extent  as  to 
make  it  of  no  practical  importance.  The  compound  which  is 
formed  by  burning  iron  in  atmospheric  air  is  principally  the  black 
oxide,  which  consists  of  three  equivalents  of  iron  and  four  of 
oxygen  (Fe304),  that  is  82  lbs.  of  iron  to  32  lbs.  of  oxygen.  Con¬ 
sequently,  it  will  require  32  lbs.  of  oxygen  to  entirely  consume  a 
stove  weighing  82  lbs.  JS'ow  xoo  cubic  feet  of  air  weighs  about 
122  oz.  avoirdupois,  of  which  the  oxygen  forms  about  28  oz. 
It  would  consequently  take  all  the  oxygen  in  1800  cubic  feet  of 
air  to  entirely  consume  a  stove  weighing  82  lbs.  A  stove  heated 
red-hot  and  exposed  to  the  air  would  certainly  last  as  long  as  xo 
months,  and  if  it  were  completely  burned  in  300  days  it  would 
consume  the  oxygen  in  six  cubic  feet  of  air  per  day.  Lavoisier 
and  Sir  Humphry  Davy  estimated  that  a  grown  person  con¬ 
sumes  24  cubic  feet  of  oxygen  per  day,  which  is  the  quantity 
contained  in  1 1 5  cubic  feet  of  air;  consequently  it  would  require 
at  least  19  red-hot  stoves  to  burn  the  air  as  last  as  one  pair  of 
human  lungs.  We  have  made  a  safe  estimate,  and  it  is  probable 


that  a  stove  would  last  much  longer  than  ten  months,  and  there¬ 
fore,  that  in  fact  50  or  100  stoves  would  not  consume  oxygen  as 
fast  as  the  breathing  of  one  man. 

There  are  other  considerations  however  to  be  taken  into  account 
in  estimating  the  effects  of  red-hot  iron  on  the  human  system. 
Heat  from  warm  iron,  below  the  temperature  at  which  it  is  lu¬ 
minous,  passes  through  crystals  of  rock  salt  as  freely  as  any 
other  heat,  but  this  heat  will  not  pass  through  glass;  while  that 
from  red-hot  ii-on  will,  showing  that  there  is  a  difference  in  the 
nature  of  heat  coming  from  red-hot  iron  and  that  from  iron  at  a 
lower  temperature.  It  may  be  that  the  effects  of  these  different 
kinds  of  heat  upon  the  human  system  are  as  different  as  their 
effects  upon  glass.  The  mode  in  which  heat  operates  upon  our 
bodies  is  very  mysterious,  and  if  there  is  sufficient  evidence  that 
heat  from  red-hot  iron  is  injurious  to  our  health,  the  truly  philo¬ 
sophical  method  is  to  accept  the  fact  and  act  upon  it,  whether 
we  can  find  what  is  called  an  explanation  or  not. 

Veg-«*tal*le  Tallow.  —  The  Agricultural  Bureau  of  the 
patent  office  has  received  specimens  of  vegetable  tallow,  known 
to  botanists  as  myristica  sebifera.  It  comes  from  a  nut  about  the 
size  of  a  nutmeg,  full  of  meat,  which  being  melted,  becomes  a 
yellowish  tallow,  excellent  for  candles.  The  plant  is  a  native  of 
Central  and  South  America,  and  naturally  attains  a  height  of  10 
or  12  feet ;  it  carries  herbaceous  flowers  from  July  till  September, 
and  makes  so  profuse  a  seci'etion  of  oily  matter  that  this  may  be 
readily  obtained  from  it,  in  the  form  of  fat,  by  immersing  it  in 
boiling  water.  H.  L.  Clarke,  Esq.,  United  States  Minister  at 
Guatemala,  writes  that  he  has  no  doubt  that  this  article  might 
be  collected  and  exported  at  considerable  profit.  It  grows  in 
immense  quantities  in  the  southern  departments  and  in  Verapaz. 
It  is  a  susceptible  of  such  high  purification  as  to  resemble  the 
finest  sperm,  is  solid,  and  quite  as  transparent.  A  sample  of  this 
production,  in  the  nut  and  in  the  tallow,  is  now  among  the 
numerous  collections  of  the  patent  office.  The  cultivation  of  it 
from  the  seed  will  be  tried  at  the  horticultural  garden. — Scientific 
American. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we  do 
not  agree. 

T.  W.  S. — We  translated  the  paragraph  as  we  found  it.  The  nitric  acid 
no  doubt  should  be  strongest ;  the  rest  of  our  correspondent’s  queries 
we  could  not  answer  without  repeating  the  experiment. 

W.  D _ Dissolve  six  parts  of  mercury  in  seven  and  a  half  parts  of  nitric 

acid  sp.  gr.  135.  Mix  two  parts  of  this  solution  with  96  parts  of  olive  oil 
and  shake  the  mixture  every  half  hour  or  oftener.  If  the  oil  is  pure  the 
mixture,  after  seven  hours  in  summer  or  three  or  four  hours  in  winter, 
w  ill  have  congealed  into  a  thick  magma.  If  olive  oil  contains  some  other 
oil  it  thickens,  but  never  becomes  solid.  Faraday's  Lectures  were  issued 
some  weeks  ago :  the  price  is  3 s.  6 d.  The  other  query  shall  receive  an 
answer  next  week. 

Omicron. — We  cannot  put  our  hand  on  any  account  of  the  use  of  chloride 
of  aluminium  as  a  disinfectant.  It  could  not  be  expensive,  but  we  believe 
it  would  be  worthless. 

B.  B _ Pyrophosphate  of  soda  is  made  by  heating  the  ordinary  phosphate 

of  soda.  Our  correspondent’s  other  communication  has  not  reached  us. 

A  Subscriber . — We  know  of  no  w  ork  on  the  subject  of  very  recent  date, 
but  you  will  find  articles  relating  to  it  in  Knapp's  Technology  and  Ure’s 
Dictionary. 

A  Subscriber . — Tarpauling  for  railway  vans  is  made  in  several  places. 
We  do  not  know  the  exact  composition  of  the  paint  which  covers  the 
canvas. 

A  Subscriber  ( Cupar ) The  apparatus  generally  made  use  of  now  is 

Bunsen’s  Photometer,  but  our  correspondent  will  find  a  simpler  instru¬ 
ment  invented  by  Dr.  Ritchie,  described  in  most  scientific  cyclopaedias  and 
books  on  light,  which  may  answer  his  purpose,  and  which  he  may  per¬ 
haps  be  able  to  make  for  himself. 


Reading  Covers  have  been  prepared  for  preserving  the  numbers  of 
the  Chemical  News  until  bound.  These  may  be  had  on  application  at  our 
Office,  or  by  order  through  any  bookseller  or  newsman. 

Vol.  I.  of  the  Chemical  News  is  completed  with  this  Number.  Hand¬ 
some  cloth  cases,  gold  lettered,  for  binding  the  volumes  have  been  pre¬ 
pared,  price  is.  6 d.  Subscribers  may  have  their  copies  bound  for  zs.  if 
sent  to  our  office,  or,  if  accompanied  by  a  cloth  case,  for  6d. 


***  All  Editorial  Communications  are  to  be  addressed  to  Mr.  Crookes, 
and  Advertisements  and  Business  communications  to  tl  e  Publishers, 
C.  Mitchell  &  Co.  at  the  Office,  iz  Red  Lion  Court,  Fleet  Street, 
London.  E.C. 
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- vulpinic,  researches  on,  311 

Acids  and  alkalies,  estimation  of  mixtures 
of,  in  solution,  108, 144—155, 179 

- and  salts,  Dr.  Odling  on,  220 

- arsenious  and  arsenic,  action  of  per- 

chloride  of  phosphorus  on,  118 
- —  of  phosphorus  and  arsenic,  118 
- two  new  series  of,  239 


Acidity  of  brown  bread,  252 
Aconite,  the  comparative  value  of  different 
species  of,  100 
Aconitine,  83 

Adulteration  in  America,  240,  288 

- of  carmine,  236 

- of  food,  on  the,  196 

— - Bill,  121,  132, 156, 180,  228—229 

- of  milk,  35,  47 

- of  oil  of  peppermint,  51 

- of  rhubarb,  100 

Agent,  new  reducing,  107 
Air  of  Mont  Blanc,  116 
Aitchison,  Adam,  \  improvements  in"  the 
manufacture  of  gas,  176 
Albumen,  tinctorial  properties  of,  287 
Alcohol  and  tvater,  mixtures  of  ether  with, 
143 

- specific  gravity  of  mixtures  of,  207 

- — -  detection  of  fusel  oil  in,  144 
- in  wines  and  other  alcoholic  fluids,  de¬ 
termination  of  amount  of,  36, 108, 192, 240 
Alcoholic  fermentation,  240 
Ale,  manufacture  of,  263 
Alkalies,  on  the  separation  of,  from  other 
bases,  193,  217 

-  and  acids  in  solution,  estimation  of 

mixtures  of,  108,  144, 155, 179 
Allcaloids,  artificial,  46 

- isomeric,  15 

— —  new  reagents  for,  83 

- solubility  of,  in  chloroform  and  olive 

oil,  268 

Allen,  W.  H.  T.,  on  zinc  ore  in  the  form  of 
oolite,  178 

Alloys,  gold,  specific  gravity  as  a  test  of  the 
value  of,  60 
Alum  lozenges,  108 
- — -  of  selenic  acid,  215 
Alumina,  carbonates  of,  110 
Aluminised  bread  food,  nutritive  properties 
of,  153, 176 
Aluminium,  10,  46 

- flattened,  310 

- gilding,  24 

- novel  application  of,  60 

— -  titanium  in  a  compound  of,  311 
America,  adulteration  in,  240,  288 
American  platinum,  36 
Ammonia,  action  of  chloride  of  ethyl  upon, 
170 

- molybdate  of,  71 

- estimation  of  phosphoric  acid  by, 

264 

- separation  of  peroxide  of  iron  and  oxide 

of  copper  by,  119 

Ammonio-chrome  compound,  a  new,  184 
Amount  of  tannin  in  some  materials,  168. 
Amylene,  oxide  of,  276 
Analyses  of  Indian  soils,  295 
Analysis  o/boracite,  59 

- cerite,  131 

- platinum  ores,  15 

— —  wheat  flours,  60 

- organic,  oxide  of  copper  for,  23 

Analytical  chemistry.  See  Scientific  and 
Analytical  Chemistry. 

Andes,  on  the  mineral  treasures  of,  137 
Andrews,  Dr.  F.  R.  S.,  on  ozone,  232 
Anhydrous  phosphoric  acid,  volatility  of,  286 
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Animal  food,  influence  of  on  colour  of  skin,  252 
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Antidote  for  arsenic,  mechanical,  71 

- chlorine,  276 

Antimonial  combinations,  263 
Antimony  and  zinc,  on  an  apparent  perturba¬ 
tion  on  the  law  of  definite  proportions 
or  compounds  of,  289,  302 

- isomorphous  with  bismuth  and  arsenic, 

299 

Antimony,  protochloride  of,  11 
Antimoniuretted  hydrogen,  94 
Apparatus  for  keeping  a  liquid  at  a  constant 
level,  192,  204 

- on  a  new  electrolytic,  242 

Arseniate  of  silver,  118 
Arsenic  and  arsenious  acid,  new  method  of 
obtaining  crusts,  200 

- acid,  action  of  percliloride  of  phosphorus 

on,  118 

- acids  of,  118 

- crusts,  238 

- detection  of  inorganic  matters,  35 

- mixtures  by  electrolysis,  31 

- eaters  of  Styria,  226,  280 

- estimated  sensibility  to  certain  tests,  72 

- influence  of  fatty  bodies  on  the  solubility 

of,  216 

- in  green  paper  hangings,  12 

- in  trisnitrate  of  bismuth,  9 

- isomorphous  with  bismuth  and  anti¬ 
mony,  299 

- mechanical  antidote  for,  71 

- on  the  detection  of  in  criminal  cases,  47 

- —  removal  of,  from  sulphuric  acid,  240 

- Reinsch’s  test  for,  12 

Arsenical  fly-papers,  69 

- jpaper-hangings,  12, 108, 182 

Arsenious  acid,  action  of  perchloride  of 
phosphorus  on,  118 

- note  on  Dr.  Guy’s  lecture  on,  203 

Artificial  alkaloids,  46 

- and  natural  camphor,  11 

- fuel,  manufacture  of,  251,  262 

- production  of  azurite,  34 

- of  minerals,  203 

- tartaric  acid,  46,  81, 107. 

Atomic  theory,  the,  142, 153, 154 

- connection  between  the,  and  the 

divisibility  of  matter,  166 

- ic eight  of  lithium,  166 

- and  specific  heat,  relation  between, 
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Atropine,  83 

- uncrystallisable,  300 

Attfield,  J.,  on  the  adulteration  of  carmine, 
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-  on  the  solubility  of  mercury  precipi¬ 
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Azurite,  artificial  production  of,  34 
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Baryta ,  action  of,  on  suberic  acid,  59 

- and  lead,  separation  of  sulphates  of,  132 

- and  lime,  action  of  chlorine  on  carbo¬ 
nates  of,  107 

- and  strontia  hydrates  of,  19 

- tartrate,  solubility  of,  107 

Bases,  oxygenated  synthesis  of,  46 
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fuel,  262 
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- manufacture  of,  263 
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Bichloride  of  sulphur  and  perchloride  of 
iodine,  compound  of,  ,215 
Binoxide  of  hydrogen,  12 
Bismuth,  arsenic  in  trisnitrate  of,  9 

- compounds  of,  with  chlorine,  154 

- estimation  of,  in  the  state  of  sulphuret, 

119 

• - estimation  of  phosphoric  acid  by  nitrate 

of,  230 

- isomorphous  with  antimony  and  arse¬ 
nic,  299 

- tannate  of,  137 
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Burnishing  paper,  36 
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- estimation  of,  in  the  state  of  sulphuret, 
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Cahours,  M.,  researches  on  the  organo-metal- 
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Calcium,  191 

- chloride,  compound  of  oil  of  bitter  al¬ 
monds  with,  1 66 

- on  a  neAV  mode  of  preparing,  195 

Camomiles,  on,  115 
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Calvert,  F.  C.,  analysis  of  wheat  flours,  60 
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manufacture,  41 
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Cantharides  in  England,  8 
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- improvements  in  vulcanising  and  co¬ 
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Cap,  M.,  on  tannate  of  bismuth,  137 
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- chlorides  of,  oxalic  acid  obtained  from, 

46 

- elements  for  Bunsen’s  batteries,  on  the 

manufacture  of,  135 

- estimation  of  by  combustion,  216 

Carbonate  of  alumina,  sesquioxide  of  chro¬ 
mium  and  iron,  on  the,  110 

- of  lead,  improved  process  of  manufac- 
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- from  coffins,  288 

Carbonic  acid,  determination  of  in  mineral 
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- new  mode  of  condensing,  179 

Carburetted  hydrogen,  a  new,  46 
Carmine,  on  the  adulteration  of,  230 
Caron,  M.  H.,  on  a  new  mode  of  preparing 
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Cartilage,  chemical  constitution  of,  82 
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- purification  of,  183 

Catechu,  yellow  dye  from,  167 
Cattell,  T.,  improvements  in  treating  and 
purifying  gutta  perch  a,  33 
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Cementing  fabrics,  274 
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Cerite,  analysis  of,  131 
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bismuth,  230 

Charcoal,  improvements  in  the  preparation 
of,  250 

Chemical  affinity  and  heat.  Dr.  Earaday  on, 
88 

—  force  and  heat,  Abel  on  the  association 
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- —  nomenclature,  141, 154, 178 
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- reactions  of  strychnia,  on  some,  219, 242 

- society,  see  Societies,  Proceedings  of 

- symbols,  for  druggist’s  labels,  117 

Chemistry,  analytical,  see  Scientific  and  Ana¬ 
lytical  Chemistry 
— -  modern  applications  of,  17 
Chinovine,  19 

Chlorate  of  potash,  method  for  oxidation  of 
organic  matters  in  detection  of  mineral 
poisons,  30 

Chlorliydric  acid,  direct  oxidation,  141 
Chlorides,  are  their  combinations  salts?  310 

- of  carbon,  oxalic  acid  obtained  from,  45 

Chloride  of  ethyl,  action  of  upon  ammonia, 
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- of  lime,  action  of,  on  some  compound 

ethers,  119 

Chlorinated  derivatives  of  the  benzol  series, 
on  the  preparation  of,  4 
Chlorine,  action  of  on  carbonates  of  lime 
and  baryta,  107 

- oxide  and  salts  of  silver,  241 

- antidote  for,  276 

- compounds  of  bismuth  with,  154 

- and  sulphur,  estimation  of  in  caout¬ 
chouc,  300 

Chloroform  and  chloric  ether,  miscibility  of 
with  water,  44 
- duty  on,  156, 168 

—  solubility  of  alkaloids  in,  268 
Chlorous  acid,  action  of,  on  organic  matters, 
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Chrome  green,  94 
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- conversion  of  sulphate  of  into  bichro¬ 
mate  of  potassa,  119 

- detection  of,  by  means  of  peroxide  of 
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- in  presence  of  iron,  253,  265,  301 

- nitride  of,  215 

—  sesquioxide,  carbonate  of,  110 
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ing  certain  chlorinated  derivatives  of 
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- notes  on  boiling  points,  205 

Cinchona  barks,  a  new  method  of  estimating 
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Cinchonine,  83 

Cinnamic  acid,  history  of,  245 
Circular  polarisation,  on,  278 
Clarifying  coal  oils,  192 
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Clark,  W.,  improvements  in  obtaining  or  ex¬ 
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ganic  alkalies,  130 
Cloves,  essence  of,  59 

Coal  gas,  behaviour  of  fatty  oils  with,  167 

- naphtha,  pure  benzol  from,  48 

- oils,  clarifying,  192 

- improvements  in  extracting,  227 

- manufacture  in  America,  180 

Coating  electrotype  plates  with  iron,  120 
Cobalt  and  nickel,  separation  of  oxides  of 
from  feroxide  of  iron,  4 

- separation  of  zinc  from,  95 

Codeine,  83 

Cohesion,  Dr.  Earaday  on,  65 
- and  chemical  affinity,  Dr.  Faraday’s  lec¬ 
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Collyer,  R.  II.,  on  paper  material,  245 
Colocynth,  researches  on,  7 
Coloured  flames,  36 
Colouring  matters,  fixation  of,  35 
- green  of  leaves,  228 

•  - new,  23 

- obtained  with  protochloride  of  tin,  228 

- vegetable,  22S 

Combustion  furnace,  gas,  description  of,  63 
Compound  of  oil  of  bitter  almonds,  and  chlo¬ 
ride  of  calcium,  166 
Coniine,  83 

Cook,  J.  P.,  on  an  apparent  perturbation  in 
the  law  of  definite  proportions  in  com¬ 
pounds  of  zinc  and  antimony,  289,  302 
Copper,  bibasic  sulphate  of,  263 

- covering  zinc  with,  252 

- detection  of  protoxide  in  the  presence 

of  binoxide,  191 

- and  iron,  double  sulphides  of,  103 

- oxide  of  separation  of  from  from  per¬ 
oxide  of  iron,  119 

•  - for  organic  analysis,  23 

- Pai'kes’  method  for  estimation  of  by 

means  of  cyanide  of  potassium,  25 

- tubes  made  by  galvanic  process,  276 

- various  methods  for  the  estimation  of, 

25,  61,  73 

Coprolites,  estimation  of  phosphoric  acid  in, 
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Nutritive  properties  of  aluminised  bread, 
153 
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Chemical  nomenclature,  214 
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Crystallised  potassium  and  sodium,  244 
Cubilose,  34 

Cyanide  of  potassium,  estimation  of  copper 
by  means  of,  25 

Damp  in  a  room, "to  ascertain,  252 
Dandelion  coffee  and  the  Excise,  9 
Daubeny,  Dr.,  on  the  use  of  sewerage,  147. 
Dauglish,  Dr.  on  his  new  system  of  manu¬ 
facturing  bread,  260 

Davies,  H.,  on  use  of  offal  of  slaughtered 
animals  for  producing  soap,  263 


Davies,  J.  A.,  Observations  on  Heat  and 
Sound,  &c.,  177 

- on  the  cause  of  the  relation  between 

specific  heat  and  atomic  weight,  286 

- on  the  connection  between  the  atomic 

theory  and  the  divisibility  of  Matter, 166 

- on  latent  heat,  251,  275 

-*• —  on  a  shade  for  parabolic  reflectors,  286 
Davy,  E.  W.  M.  B.,  on  a  simple  and  expedi¬ 
tious  method  of  estimating  phosphoric 
acid  and  its  compounds,  181 
Deodorising,  agent,  peroxide  of  manganese 
as  a,  60 

- sewage,  218,  254,  266 

Derivatives,  chlorinated,  of  the  benzol  series, 
on  the  preparation  of,  4 
Detection  of  arsenic  in  organic  matters,  35 

- blood  stains,  96 

- iodine,  155 

- chromine  in  presence  of  iron,  253,  265, 

301 

- metallic  poisons  by  means  of  the  bat¬ 
tery,  36 

- nitrogen,  by  volume,  59 

- small  quantities  of  lead  in  presence  of 

other  metals,  24 

Deville  and  Debray,  MM.,  on  the  analysis  of 
platinum  ores,  15 

- on  platinum  and  its  associated  metals,  5 

- on  some  properties  of  the  platinum 

metals,  85 

Dextrine  starch  transformed  into,  287 
Diamonds,  Prof.  Maskelyne’s  lecture  on,  20S 
Digitaline,  83 
Dilatation  of  gases,  10 

Dissolving  salts,  diminution  of  volume  when, 
275 

Distillation,  treatment  of  products  of,  263 
Doctor  and  his  assistant,  216 
Draper,  II.  N.,  on  granular  citrate  of  mag¬ 
nesia,  44 

- on  Mulder’s  process  for  determining 

the  amount  of  alcohol  in  wines,  &c.,  192 
Druggist,  charge  of  manslaughter  against  a, 
180 

Druggists'  labels,  71,  94 

- chemical  symbols,  for  117 

Dugong  oil,  on  some  specimens  of,  87 
Duppa  and  Perkin,  Messrs.,  on  the  artificial 
production  of  tartaric  acid,  244 
Dye,  yellow,  from  catechu,  167 
Dyes,  aniline,  9 

- murexide,  note  on,  36 

- new  purple,  remarks  on  some  of  the 

patents  for,  74 

- red,  9 

- sorgho,  60 

Ec baling,  on  the  preparation  of,  124 
Economy  of  sulphur,  310 
Effects  of  arsenical  paper,  103 
Electrical  decomposition  of  compounds  of 
nitrogen,  204,  216 
Electricity,  figure  weaving  by,  140 
Electric  discharge,  influence  of  magnetic 
force  on,  112 

- light,  the,  applied  to  surgery,  136 

- - — -  on  the  illumination  of  lighthouses 

by,  171 

Electric  loom,  140 

Electrolytic  apparatus,  on  a  new,  242 
Electrolysis,  detection  of  arsenic  in  organic 
mixtures  by,  31 

Elementary  bodies,  on  numerical  relations 
existing  between  equivalent  numbers  of, 
169 

Emerson,  P.  W.,  treating  ores  to  obtain  me¬ 
tallic  oxides  for  dyeing,  printing  and 
painting,  patent  for,  176, 139 
Equivalent  numbers  of  elementary  bodies 
on  numerical  relations  existing  between, 
169 

Essence  of  cloves,  59 

Essences,  on  the  composition  of  several,  72 
Estimation  of  amount  of  alcohol  in  wines, 
&c.,  36, 108, 190,  240 
- of  iodine,  155 

- of  mercury  in  the  state  of  sulphuret,  119 

- of  mixtures  of  acids,  and  alkalies  in  so¬ 
lution,  108, 155 

- potash  and  soda  when  together,  287 

- phosphoric  acid  by  nitrate  of  bismuth, 

230 

- in  coprolites,  &c.,  97, 122 

-  277 

- - - lead,  mercury,  bismuth  and  cad- 

mum  in  the  state  of  sulphurets,  119 


Estimation  of  small  quantities  of  lead  in 
presence  of  other  metals,  24 
Ether,  chloric,  and  chloroform,  miscibility  of 
with  water,  44 

- compound,  action  of  chloride  of  lime  on 

on  some,  119 
- -  glycolic,  204 

- mixtures  of  with  water  and  alcohol,  143 

— -  quinic,  11, 154 

Ethoxacetic  acid,  239 

Ethyl ,  chloride  of,  action  upon  ammonia,  170 

- preparation  ofhodide  of,  264 

Extraction  of  potato  starch,  19 

Fabrics,  cementing,  274 
• - -  improvements  in  rendering  non-inflam¬ 

mable,  106 

Faraday’s  Cliristmas  lectures  at 
the  Royal  Institution. 

I.  The  Force  of  Gravitation,  52 

II.  Gravitation — Cohesion,  65 

III.  Cohesion — Chemical  Affinity,  77 
IY.  Chemical  Affinity — Heat,  88 
Y.  Magnetism — Electricity,  100 
VI.  The  Correlation  of  the  Physical  Forces, 
126 

Faraday  on  the  illumination  of  lighthouses, 
171 

Farrar,  J.  P.,  improvements  in  the  treatment 
of  iron,  238 

Fatty  bodies,  influence  of  on  the  solubility 
of  arsenic,  216 

— —  oils,  behaviour'of 'coal  gas  with,  167 
Fermentation,  alcoholic,  240 

- of  mucic  acid,  275 

Fern  paper,  310 

Ferrer,  M.,  on  the  amount  of  cantharidin  in 
different  parts  of  the  body  of  the  can- 
tharis  vesicatoria,  76 
Per  reduit,  new  method  of  preparing,  77 
Fewtrell,  W.  T.,  mechanical  antidote  fc 
arsenic,  71 

- on  some  specimens  of  dugong  oil,  87 

Fibres  Indian,  Dr  Forbes  Watson  on,  293, 304 
Fibrin,  results  of  the  working  of  codfish  for, 
96. 

Field,  F.,  on  the  double  sulphides  of  copper 
and  iron,  103 

- on  the  estimation  of  silver,  277 

- on  the  mineral  treasures  of  the  Ancles, 

137 

- remarks  upon  the  various  methods  usu¬ 
ally  adopted  for  the  separation  of  the 
alkalies  from  the  bases  with  which  they 
are  generally  associated  in  soils,  minerals 
&c.,  193,  217 

- onfthe  separation  of  oxides  of  nickel  an 

cobalt  from  peroxide  of  iron,  4 

- on  various  methods  for  the  estimation  of 

copper,  25, 61,  73 

Figure  weaving  by  electricity,  140 
Filhol,  M.,  note  on  the  processes  employed 
by  chemists  to  prove  poisoning  by  phos¬ 
phorus,  196 

Filtering  paper,  lead  in,  155, 168 
Fitzmaurice  light,  the,  96 
Fixation  of  colouring  matters,  35 
Flames,  coloured,  36 
Fluorides,  hyponiobic,  239 
Fluorine  in  water,  detection  of,  276 
Flowers,  quer citrine  in  the  coloration  of,  154 
Food,  on  the  adulteration  of,  121,  196,  229 
— —  and  its  constituents,  120 

- influence  of,  on  respiration,  19 

- on  the  flavour  of,  184 

- animal,  influence  of,  on  colour  of  the 

skin,  252 

Forbes,  E.,  on  the  educational  uses  of  mu¬ 
seums,  236 

Forgery,  on  the  prevention  of,  arising  from 
the  alteration  and  falsification  of  cheques, 
notes,  &c.,  224 

Frankland,  Dr.,  on  the  air  of  Mont  Blanc, 
116 

Fruits  and  insects,  moulding  of,  in  metal, 
48 

Fuchsine,  formation  of,  311 
Fuel,  manufacture  of,  251,  262 

- artificial,  manufacture  of,  262 

Furnace,  description  of  Griffin’s  gas  blast, 
27,  40 

- simple  gas  combustion,  63 

Fusil  oil,  detection  of  in  spirit  of  wine,  144 

Gale,  Samuel,  F.C.S.,  on  syrup  of  super¬ 
phosphate  of  iron  and  other  phosphates 
used  in  medicine,  170 


3*6 


Galvanic  current,  action  of,  on  lactic  and 
succinic  acid,  261 

Gas,  a  continual  indicator  of  the  specific 
gravity  of,  111 

- blast  furnace,  description  of  Griffin  s 

patent  of,  27,  40 

•  - improvements  in  manufacture  of,  176. 

- - coal,  improvements  in  the  purification 

of,  94  .  . 

Gases,  compound,  decomposition  of,  by  elec¬ 
tricity,  8 

•  - dilatation  of,  10 

- in  milk,  239 

Gaseous  liquids,  a  new  moveable  stopper  for, 
227 

Gelose,  35  „  „ 

Gladstone,  Dr.,  on  an  iron  sand  from  New 
Zealand,  116 

- on  circular  polarisation,  278 

Glass,  alteration  in  the  transparency  of,  311 

- and  porcelain,  platinising,  204 

- soluble,  156 

Glenard  and  Guillermond,  MM.,  a  new  me¬ 
thod  of  estimating  quinine  in  cinchona 
Taarks  99 

Glover,  G*.  T.,  on  modification  of  chlorate  of 
potash  method  for  oxidation  of  organic 
matters,  30 

Glucose,  starch  transformed  into,  287 
Glues,  liquid,  132  .  . 

Glycol,  action  of  organic  chlorides  on,  167, 
204 

Glycolic  ethers,  204 

Gold  alloys,  specific  gravity  as  a  test  of  the 
value  of,  GO 

- on  refining,  when  alloyed  with  tin  and 

antimony,  92 

Granitic  surfaces,  the  art  treatment  of,  187 
Granular  citrate  of  magnesia,  44 
Gravitation,  Dr.  Faraday  on,  52,  65 
Green  colouring:  matter  of  leaves,  228 

- paper-hangings,  arsenic  in,  12 

Griffin,  F.  W.,  on  arsenic  crusts,  238 
Griffin,  J.  J.,  patent  blast  gas  furnace,  27,  40 
Groves,  T.  B.,  on  taraxacum,  235 
Guaiacum  resin,  crystallised,  143 

- tincture,  reactions  of,  143 

Guano,  presence  of  nitrates  in,  303 
Guillermond  and  Glenard,  MM.,  a  new  me¬ 
thod  of  estimating  quinine  in  cinchona 
l)Erks  99 

Gum,  composition  and  mode  of  production 
of,  216 

Gun  cotton,  new  sort  of,  228 
Gunpowder  and  its  improvement,  35 
Guthrie  Dr.,  on  some  derivatives  from  the 
olefines,  141 
Gutta-percha,  23 
- bloom  on,  155 

- improvements  in  treatment  and  purify¬ 
ing,  33 

- substitute  for,  144 

Guy,  Dr.,  on  a  new  method  of  obtaining 
crusts  of  arsenic,  arsenious  acid,  and 
other  sublimates,  200 

Hadow,  Mr.,  on  the  composition  of  the  pla- 
tinid-cyanides,  1 83 
Hair,  Dr.  Lankester  on,  256 
Harmaline,  74,  81 
Haselden,  Mr.  on  plasters,  235 
Seat  and  chemical  force,  Abel  on  the  asso¬ 
ciation  of,  291 

-  and  sound,  observations  on,  and  rea¬ 
sons  for  supposing  them  identical  in 
nature  and  operation,  177 
Heisch,  C.,  on  the  arsenic  eaters  of  Styria, 
280 

Henderson,  W.,  improvements  in  treating 
certain  ores,  33 

Herbage,  influence  of  different  kinds  of  ma¬ 
nure  on,  123 

Hills,  T.  H.,  on  extracts  of  taraxacum,  69 
- on  the  preparation  of  lard  for  pharma¬ 
ceutical  purposes,  69 
Homoeopathic  dilutions,  96 
- medicines,  83 

Hooker,  Mr.,  on  the  analysis  of  a  water  from 
the  superficial  strata  of  the  London 
basin,  184 

Hooker,  W.,  improvements  in  reworking 
compounds  of  india-rubber  and  sulphur, 
33 

Horsley,  John,  on  the  detection  of  arsenic  in 
criminal  cases,  47 

- estimated  sensibility  of  arsenic  to  cer¬ 
tain  tests,  72 


Index. 


Horsley,  John,  on  homoeopathic  medicines, 83 

- peroxide  of  manganese  as  a  deodorising 

agent,  60 
Houblonine,  240 

Howard,  D.,  history  of  cinnamic  acid,  245 
Hunt  and  Pochin,  Messrs.,  on  improvements 
in  preparing  resins,  274 
Hydrargyrum  cum  Cretft,  115, 174 
Hydrates  of  baryta  and  strontia,  19 
Hydrocyanic  acid  in  tobacco  smoke,  299 
Hydrogen  antimoniuretted,  94 

- binoxide  of,  12 

- carburetted,  a  new,  46 

- quadricarbide  of,  287 

- sulphuretted,  see  Acid,  Hydrosulphuric 

Hypobromous  acid,  note  on  the  existence  of, 
38 

Hydrochloric  acid,  on  the  direct  oxidation 
of,  141 

Hypochlorite  of  lime,  action  of,  on  sulphur, 
290 

Hyponiobic  fluorides,  239 
Hydrosulphuric  acid,  action  of,  on  perchlo- 
ride  of  iron,  84 

India-rubber  and  sulphur,  improvements  in 
re-working  compounds  of,  33 

- vulcanisation  of,  290 

Indian  fibres.  Dr.  Forbes  Watson  on,  293, 
304 

- soils,  analyses  of,  295 

Indicator,  continual  of  the  specific  gravity  of 
gas.  111 

Inks,  coloured,  recipes  for,  168 
Iodide  of  ethyl,  preparation  of,  264 

- of  iron,  syrup  of,  9, 47 

- of  methyl,  action  of  sodium  on,  245 

Iodine,  action  of,  on  oxide  and  salts  of  silver, 
241 

- detection  and  estimation  of,  155 

- perchloride  and  bichloride  of  sulphur, 

compound  of,  215 

Iodo-anisic  -benzoic  and  toluylic  acids,  204 

Iridium,  23,  87 

Iron,  aceto-nitrates  of  215 

- coating  electrotype  plates  with,  120 

- and  copper,  double  sulphides  of,  103 

- detection  of  chromium  in  presence  of, 

253,  265,  301 

- improvements  in  the  treatment  of,  238, 

239 

- magnetic  peroxide  of,  11,  95, 119 

- metallic,  purification  of  water  by  means 

of,  36, 10S 

- metallurgy,  a  discovery  in,  231 

— —  new  process  for  making  malleable,  311 

- ore,  titanium  in,  231,  274,  276 

- oxides  of,  considered  as  conveying  oxy¬ 
gen  of  air  to  combustible  matters,  13 

- perchloride  of,  action  of  hydrosulphuric 

acid  on,  84 

- contracts  for,  144 

- deodorisation  of  sewage  by  means 

of,  218,  254,  266 

- powder,  or  mixture  for  steelifying,  176 

- preparation  of  sulphate  of  manganese 

free  from,  299 

- purification  of  water  by  means  of  oxides 

of,  47 

- pyrophosphate,  on  the  preparation  of, 

160 

- reduced,  detection  of  plumbago  in,  11 

- sand  from  New  Zealand,  116, 159,  231 

- separation  of  peroxide  of,  from  nickel 

and  cobalt,  4 

• - from  oxide  of  copper,  119 

- sesquioxide.  carbonate  of,  110 

- syrup  of  iodide  of,  47 

- and  tungsten,  alloy  of,  238 

Isomeric  alkaloids,  15 

Isomorphism  of  the  oxides  of  tin,  silica,  and 
zirconia,  131 
Ivory,  transparent,  192 

Japan,  on  the  arts  and  manufactures  of,  114 

- a  newly  imported  article  from,  132 

Johnson,  H.,  hydro-carburation  of  peat,  214 

Kava,  119 

King,  J.,  treatment  of  the  products  of  dis¬ 
tillation,  263 

Kingsford,  C.,  improvements  in  the  prepara¬ 
tion  of  peat,  250 

Knapton,  William,  improvments  in  the 
manufacture  of  gas,  176 
Kuhlmann,  F,,  on  the  oxides  of  iron  con¬ 
sidered  as  a  means  of  conveying  the  oxy¬ 


gen  of  the  air  to  combustible  matters 
13  , 

Kurrer,  Dr.  Yon,  on  the  production  of  pur¬ 
ple  and  rose-red  murexide  colours  in 
cotton  printing,  17 

Labels,  druggists',  chemical  symbols  for, 
117 

laboratory  Memoranda. 

Reinsch’s  test  for  arsenic  —  Arsenic  in 
grenn  paper-hangings,  12 
To  gild  aluminum — Detection  and  esti¬ 
mation  of  small  quantities  of  lead  in  the 
presence  of  other  metals,  24 
Coloured  flames,  36 

To  determine  the  amount  of  alcohol  in 
wines  and  other  alcoholic  mixtures,  36 
Pure  benzole  from  coal-naphtha,  48 
Estimated  sensibility  of  arsenic  to  certain 
tests,  72 

On  the  action  of  hydrosulphuric  acid  on 
perchloride  of  iron,  84 
Results  of  the  working  of  cod-fish  for 
fibrin,  96 

Estimation  of  mixtures  of  acids  or  alkalies 
in  solution,  108, 144, 155 
Lime  determinations,  144 
New  and  easy  mode  of  condensing  car¬ 
bonic  acid,  i79 

Apparatus  for  keeping  a  liquid  at  a  con¬ 
stant  level,  192 

Crystals  in  alcoholic  solution  of  soap,  264 
Detection  of  chromium  by  means  of  per¬ 
oxide  of  lead,  287 
Silvering  glass  and  porcelain,  300 
A  new  process  for  making  malleable  iron, 
311 

Employment  of  chromic  acid  to  distin¬ 
guish  silver,  312 

Lactic  acid,  action  of  galvanic  current  on.  264 

- - -  transformation  of,  into  proponic 

acid,  264 

Lanlcester,  Dr.,  on  the  adulteration  of  food, 
196 

- on  the  animal  products  in  the  South 

Kensington  Museum,  245 

- on  bone,  282 

- on  the  flavour  of  food,  184 

on  leather,  268 

- on  wool  and  hair,  256 

Lard,  on  preparation  of,  for  pharmaceutical 
purposes,  69 
Latent  heat,  251,  275 

Law  of  scientific  evidence,  amendment  of, 
285 

Lea,  C.,  on  numerical  relations  existing  be¬ 
tween  equivalent  numbers  of  elementary 
bodies,  169 

Lead  and  baryta,  separation  of  sulphates  of, 
132 

- carbonate  of,  from  coffins,  288 

- — - improved  process  of  manufactur¬ 

ing,  20 

- detection  and  estimation  of  small  quan¬ 
tities  in  presence  of  other  metals,  24 

- estimation  of,  in  the  state  of  sulphuret, 

119 

- in  filtering  paper,  155—168 

- peroxide  of,  34 

- - detection  of,  in  litharge,  204 

- in  lucifer  matches,  60,  72 

- -  to  detect  chromium,  287 

- sulphate  and  carbonate,  improved  pro¬ 
cess  of  manufacturing,  20 

- transformation  of  sulphate  into  acetate, 

71 

heading:  Articles. 

Introductory  address,  1 
Why  do  ships  rot  P  13 
The  Bath-bun  poisoning  case,  37 
Proposed  toxicological  commission,  49 
The  Adulteration  of  Food  Bill,  121,  229 
Leather,  Dr.  Lankester  on,  268 
Leaves  of  castor  oil  plant,  51 

- the  green  colouring  matter  of,  228 

Ledoir,  Dr.  L.  C.,  on  a  continual  indicator  of 
the  specific  gravity  of  gas,  111 
Legumine,  products  of  the  oxidation  of,  131 
Leigh,  John,  improvements  in  the  purifi¬ 
cation  of  coal  gas,  94 

Letheby,  Dr.,  on  the  deodorisation  of  sewage 
by  means  of  perchloride  of  iron,  266 
Liebig,  Justus  Von,  on  the  formation  of  tar¬ 
taric  acid  from  sugar  of  milk  and  gum, 
194 

- on  sewage  manure,  39 

- soup  for  invalids,  240 


Index, 


Lighthouses,  the  illumination  of,  by  the 
electric  light,  171 

Lime  and  baryta,  action  of  chlorine  on  car¬ 
bonates  of,  107 

• - borate  of,  natural,  286 

- — -  chloride  of,  action  of,  oil  some  com¬ 
pound  ethers,  119 

- - determinations,  144 

- hypochlorite  of,  action  of,  on  sulphur, 

290 

— —  light,  new,  152 

- on  the  use  of,  as  a  disinfectant  of  sewage, 

218 

- and  soda,  soluble  silicate  of,  286 

Liquid  glues,  132 

Liquorice  root,  improvements  in  making 
extracts  from,  70 

Litharge,  detection  of  peroxide  of  lead  in, 
v  ,  204 

Lithia  and  magnesia,  separation  of,  72 
Lithium,  the  atomic  weight  of,  166 
London  sewage,  utilisation  of,  68 
Long,  C.  E.,  on  crystallised  potassium  and 
sodium,  244 
Lozenges,  alum,  108 

Lucifer  matches,  peroxide  of  lead  in,  60,  72 

M'Andkew,  "William,  improvements  in 
treating  poppies  to  obtain  ah  extract 
resembling  opium  therefrom,  227 
Macgowan,  Dr.,  on  the  arts  and  manufac¬ 
tures  of  Japan,  114 

M'Leod’s,  H.,  chemical  nomenclature,  214 
Madder  residues,  utilisation  of,  214 
Magnesia  and  lithia,  separation  of,  72 

- granular,  citrate  of,  44 

- - -  separation  of  alkalies  from,  155 

Magnetic  force,  influence  of,  on  the  electric 
discharge,  112 

- peroxide  of  iron,  11,  95, 119 

Magnestism  and  electricity,  Paraday’s  lec¬ 
ture  on, 100 
Malleable  iron ,  216 

—  - new  process  for  making,  311 

Mallet,  J.  W.,  -on  osmious  acid  and  the  posi¬ 
tion  of  osmium  in  the  list  of  elements, 
206 

Manchester  Literary  and  Philosophical 
Society,  226 

Manganese ,  nitric  acid  in  native  binoxide  of, 
299 

—  peroxide  of,  purification  of  water  by 
means  of,  108 

- as  a  deodorising  agent,  60 

- salts,  coloration  of,  178 

- - sulphate  of,  free  from  iron,  preparation 

of,  299 

Manufacture  of  beetroot  sugar,  204 
Manure,  influence  _of  different  kinds  on 
herbage,  123 

— — -  estimation  of  phosphoric  acid  in,  97, 122 

- manufacture  of,  from  sewage  waters,  45 

- sewage,  Liebig  on,  39 

Marguerite,  M.,  on  a  new  process  for  the 
manufacture  of  the  sulphates  of  potash 
and  soda,  267 

Maskelyne,  Nevil  Story,  Esq.,  on  diamonds, 
208 

Material  for  paper,  245,  286 
MaumenO,  E.  J.,  method  of  obtaining  potash 
and  other  products  from  suint,  203 
Mechi,  Mr.  Aid.,  on  the  application  of  town 
sewage  to  agriculture,  175, 188 
Medical  stores  for  the  navy,  132 
Melampyrin,  95 

Memoranda,  Laboratory.  See  Laboratory 
Memoranda. 

Mercury,  estimation  in  the  state  of  sul- 
phuret,  119 

- in  milk,  to  discover,  47 

- precipitates,  solubility  of  in  alkaline 

salts,  181 

Mercurial  ointment,  preparation  of,  183 
Metals  in  blood,  23 

- platinum,  on  some  properties  of,  85 

Metallic  compounds  or  alloys,  methods  of 
manufacturing,  214,  238. 

- iron,  purification  of  water  by,  36, 108 

- oxides,  purification  of  water  by  means 

of,  83 

■ - poisons,  detection  of,  by  means  of  the 

battery,  36 

- selenides,  on  some,  191 

Metallurgy  of  iron,  new  discovery  in,  231 
Meteorites,  chemical  composition  of,  108 
Method  of  obtaining  potash  and  other  pro¬ 
ducts  from  suint,  203 


Methoxacetic  acid,  239 

Methyl,  iodide  of,  action  of  sodium  on,  245. 

Milk,  on  the  chemical  properties  of,  129 

• - gases  in,  239 

- to  discover  mercury  in,  47 

- on  the  means  of  detecting  sophisticated, 

35 

Minerals,  artificial  production  of,  203 
Mineral  oil,  application  of  for  the  lubrication 
watches,  &c.,  144 

- poison,  chlorate  of  potash,  method  for 

oxidation  of  organic  matters  in  detection 
of,  30 

- treasures  of  the  Andes,  137 

- waters,  determination  of  carbonic  acid 

and  sulphuretted  hydrogen  in,  107 
Miscellaneous,  12,  36,  48,  60,  84,  96,  108, 120, 
132,  144,  156,  168,  180,  192,  216,  226,  240, 
252,  276,  288,  300,  312 
Misletoe,  pharmacology  of,  43 
Modern  applications  of  chemistry,  17 
— —  theories  of  chemical  notation,  21 
Moldenhauer,  Dr.,  on  production  of  starch,  30 
Molybdate  of  ammonia,  71 

- estimation  of  phosphoric  acid  by, 

264 

Mont  Blanc,  on  the  air  of,  116 
Moorhead,  John,  note  on  passage  in  McCul¬ 
loch’s  “  Essay  on  Malaria,”  95 
Moreland,  J.,  on  the  estimation  of  mixtures 
of  acids  and  alkalies  in  solution,  144 

- on  a  new  ammonio-chrome  compound, 

184 

Morphine,  83 

Moulding  fruits  and  insects  in  metal,  48 
Mucic  acid,  products  of  the  fermentation  of, 
275 

Mulder’s  process  for  determining  the  amount 
of  alcohol  in  wines,  &c.,  36, 108, 192,  240 
Murexide  dyes,  note  on,  36 
- production  of  purple  and  rose-red  co¬ 
lours  in  cotton  printing,  17 
Museums,  on  the  educational  uses  of,  236 
Museum,  South  Kensington.  See  South 
Kensington  Museum. 

Mushet,  B.,  on  an  alloy  of  tungsten  and  iron, 

238 

- manufacture  of  metallic  componds  or 

alloys,  214 

- new  or  improved  methods  of  manufac¬ 
turing  a  certain  metallic  compound  or 
alloy,  238 

- on  the  New  Zealand  iron  sand,  231 

Mutual  reaction  of  salts  in  solution,  118 

Napieb,  James,  improvements  in  producing 
figures  or  representations  upon  glass,  94 
Naphtha,  coal,  pure  benzol  from,  48 
Naquet,  A.,  on  the  action  of  chlorine  and 
iodine  on  the  oxide  and  salts  of  silver, 
241 

Narcotine,  83 

Nevill,  W.  H.,  on  improvements  in  the  manu¬ 
facture  of  steel  and  wrought  iron,  203, 

239 

Newton,  Mr.,  on  the  employment  of  peat  in 
the  useful  arts,  272 
New  sort  of  gun  cotton,  228 
New  Zealand  iron  sand,  116, 159,  231 
Nickel,  82 

- and  cobalt,  separation  of  oxides  of  from 

peroxide  of  iron,  4 

- separation  of  zinc  from,  95 

Nicotine,  83 

- preparation  of,  300 

Niobium,  10 

Nitrate  of  potash,  improved  process  of  manu¬ 
facturing,  20 

Nitrates  in  guano,  presence  of,  303 
Nitric  acid  in  native  binoxide  of  manganese, 
299 

—  detection  of  in  the  dry  way,  131 

- estimation  of  free,  132 

Nitride  of  chronium,  215 
- of  selenium,  71 

Nitrogen,  compounds  of,  electrical  decom¬ 
position  of,  204,  216 

- determination  of,  by  volume,  59 

Noble,  J.,  on  the  atomic  theory,  154 
Nomenclature,  chemical,  178 
Notes  and  queries,  scientific.  See  Scientific 
Notes  and  Queries. 

Numerical  relations  existing  between  equi¬ 
valent  numbers  of  elementary  bodies, 
169 

Nutritive  properties  of  aluminised  bread 
food,  153, 176 


3ri 


Odling,  Dr.,  on  acids  and  salts,  220 

- on  the  direct  oxidation  of  chlorhydic 

acid,  141 

- on  the  proposed  deodorisation  of  the 

Thames  by  means  of  perchloride  of  iron, 
254. 

Offal  of  slaughtered  animals,  use  of  for  pro¬ 
ducing  soap,  263, 286 

Oil  of  bitter  almonds,  compound  of  chloride 
of  calcium  with,  166 

- coal,  clarifying,  192 

- improvements  in  extracting,  227 

- manufacture  in  America,  180 

- Dugong,  on  some  specimens  of,  87 

- fatty  behaviour  with  coal  gas,  167 

- mineral,  application  of,  for  the  lubrica¬ 
tion  of  watches,  &c.,  144 

- of  peppermint  adulterated,  51 

- tallicoonah,  235 

Olefines,  on  some  derivatives  from,  141 
Oligist,  octahedric  of,  Vesuvius,  23 
Olive  oil,  solubility  of  alkaloids  in,  268 
Oolite,  zinc  ore  in  the  form  of,  166, 178 
Ores,  improvements  in  treating  certain,  33 

- platinum,  analysis  of,  15 

- treating  to  obtain  metallic  oxides  for 

dyeing,  &c.,  176, 189 

Organic  analysis,  oxide  of  copper  for,  23 

- chlorides,  action  of  on  glycol,  167,  204 

- matters,  action  of  chlorous  acid  on, 

167 

- detection  of  arsenic  in,  31,  35 

Organo-metallic  radicals,  researches  on,  133, 
145, 157 
Osmic  acid,  86 

Osmious  acid,  and  the  position  of  osmium 
in  the  list  of  elements,  206 
Osmium,  85 

- the  position  of,  in  the  list  of  elements, 

206 

Oxalic  acid  obtained  from  chlorides  of  car¬ 
bon,  46 

Oxidation,  direct,  of  chlorhydric  acid,  141 
— — -  of  legumine,  products  of,  131 
— —  phenomena  of,  58 
Oxide  of  amylene,  276 
—  cerium,  130 

- of  copper  for  organic  analysis,  23 

- of  copper  and  peroxide  of  iron  separa¬ 
tion  of,  119 

- of  iron  considered  as  a  means  of  con¬ 
veying  oxygen  of  the  air  to  combustible 
matters,  13 

- purification  of  water  by  means  of, 

47 

- of  silver,  action  of  chlorine  and  iodine, 

on,  2 11 

- of  tin,  silica,  and  zirconia,  isomorphism 

of,  131 

Oxygen,  chemical  polarisation  of  neutral , 
during  the  slow  combustion  f>f  ether,  254 

- phosphorus,  109 

- oxides  of  iron  considered  as  conveying, 

to  combustible  matters,  13 
Oxygenated  bases,  synthesis  of,  46 
Ozone,  action  of,  on  some  organic  matters, 
38 

- Dr.  Andrews,  on,  232 

Palladium,  86 
.Paper,  bleaching,  179 

- burnishing,  36 

- from  fern,  310 

- fly,  arsenical,  69 

- hangings,  arsenical,  12, 108, 182 

- improved  means  of  giving  strength  to, 

21 

- making,  pulp  for,  from  citron,  orange  or 

lemon  tree,  227 

- to  make  waterproof,  120 

- material  for,  245,  286 

- - tubing  bitumenised,  120 

Parabolic  reflectors,  shade  for,  286 
Paraffin,  purification  of,  144 
Parkcs’  method  for  estimation  of  copper,  re¬ 
marks  on, 25  „ 

Patents,  Notices  of. 

The  aniline  dyes — Mineral  phosphate  of 
lime. — Lubricating  cartridges,  9 
An  improved  process  of  manufacturing 
sulphate  of  lead,  carbonate  of  lead,  ni¬ 
trate  of  potash  and  sulphate  of  soda,  20 

- giving  an  increased  strength  to  paper, 

21 

- treating  and  purifying  gutta  percha, 

33 

- treating  certain  ores,  33 


Improvements  in  re-working  compounds  of 
india-rubber  and  sulphur,  83 

- - manufacture  of  a  manure  from  sewage 

waters,  &c.,  45 

- - treating  straw  for  paper,  58 

-  dyeing  cotton,  wool,  silk,  flax,  and 

other  fibrous  materials  or  fabrics,  58 
Making  extract  of  liquorice,  70 
Notices  of  some  of  the  patents  taken 
out  for  the  preparation  and  use  of  the 
new  purple  dyes,  74 

Manufacture  of  umbrellas,  parasols,  hats, 
coats,  mantles,  dresses,  &c.,  81 
Preparation  of  certain  colouring  mat¬ 
ters,  81 

Method  of  obtaining  metallic  particles 
contained  in  fumes  or  vapours  from  lead 
and  other  smelting  works,  94 
Producing  figures  or  representations 
upon  glass,  94 
Purification  of  coal  gas,  94 
Vulcanising  and  colouring  caoutchouc, 
&c.,  106 

,  Rendering  fabrics  and  other  substances 
non-infl  ammable— Recovering  wool  from 
fabrics— Manufacture  of  starch — Manu¬ 
facture  of  cast  steel,  117 
Obtaining  or  extracting  quinine,  130 
A  composition  named  zeiodelite,  which 
becomes  as  hard  as  stone,  &c.,  165 
Manufacture  of  gas— Treating  ores  to 
obtain  a  new  metallic  substance  and  its 
salts,  &c— Powder  or  mixture  for  re¬ 
fining  and  steelifying  iron,  176 
Treating  ores  to  obtain  metallic  oxides  for 
dyeing,  printing  and  painting,  189 
Manufacture  of  steel  and  wrought 
iron — Method  of  obtaining  potash  and 
other  products  from  suint,  203 
Hydro-carburation  of  peat — Manufacture 
of  metallic  compounds  or  alloys— Utili¬ 
sation  of  madder  residues,  214 
Manufacture  of  a  pulp  for  paper¬ 
making,  &c — Treating  poppies  to  obtain 
a  product  resembling  opium  therefrom — 
A  new  moveable  stopper  for  gaseous  li¬ 
quids— Extracting  oils  from  coal  and 
other  minerals,  227 

Manufacturing  a  certain  metallic  com¬ 
pound  or  alloy.— Treatment  of  iron,  238 
Preparation  of  peat  and  charcoal  for  fuel, 
&c.,  250 

Manufacture  of  artificial  fuel,  251 
Manufacture  of  an  artificial  fuel — Use  of 
offal  of  slaughtered  animals  for  produc¬ 
ing  soap— Manufacture  of  beer,  ale,  por¬ 
ter  and  spirits.— Treatment  of  the  pro¬ 
ducts  of  distillation— Preparations  of 
peat,  263 

Waterproofing,  cementing  and  stiffening 
fabrics— Preparing  resins,  274 
Patent  medicine  license,  the,  142 
Peat,  employment  of,  in  the  useful  arts, 
272 

- hydro-carburation  of,  214 

- preparation  of,  250,  263 

Pennsylvania  rock  oil,  98 
Peppermint,  oil  of,  adulterated,  51 
Per  chloride  of  phosphorus,  34 

- action  of,  on  arsenious  and  arsenic 

acids,  118 

- tartaric  acid,  8 

- iodine  and  bichloride  of  sulphur,  com¬ 
pound  of,  215  .  , 

- iron,  action  of  hydrosulphunc  acid  on,  84 

- contract  for,  144 

- deodorisation  of  sewage  by  means 

of,  218,  254,  266 

Perfumery,  E.  Rimmel,  on,  307 
Perfumes,  poisoned,  276  . 

Perkin  and  Duppa,  Messrs.,  on  the  artificial 
production  of  tartaric  acid,  244 
Permanganate  of  potash,  154,  300 
Perrod,  Jules,  utilisation  of  madder  residue, 
214 

Peroxide  of  iron  and  oxide  of  copper,  sepa¬ 
ration  of,  119 
- lead,  34 

- detection  of  chromium  by  means 

of,  287 

- —  detection  of,  in  litharge,  204 

- manganese  for  purifying  water,  108 

- as  a  deodorising  agent,  60 

Perturbation  of  law  of  definite  proportions, 
on  an  apparent,  289,  302 
Pellenkoffer,  on  the  solubility  of  alkaloids  in 
chloroform  and  olive  oil,  268 


Pharmaceutical  Society,  see  Societies,  Pro¬ 
ceedings  of, 

- conversazione,  285 

Pharmacology  of  mistletoe,  43 

Pharmacy,  Toxicology,  &,c. 

Researches  on  colocyrith,  7 
Chinovine,  19 

Extraction  of  potato  starch,  19 
Chemical  researches  on  the  essential  oil  of 
Valerian,  29 

Modification  of  the  chlorate  of  potash  me¬ 
thod  for  the  oxidation  of  organic  mat¬ 
ter  in  the  detection  of  mineral  poisons, 
SO 

Preparation  and  properties  of  potophyllin, 
42 

Pharmacology  of  the  mistletoe,  43 
Leaves  of  the  castor  oil  plant,  51 
Adulterated  oil  of  peppermint,  51 
Therapeutic  value  of  medicinal  plants 
grown  under  certain  conditions,  64 
Amount  of  cantharidin  contained  in  dif¬ 
ferent  parts  of  the  body  of  the  cantharis 
vesicatoria,  76 

Method  of  preparing  the  fer  reduit,  77 
On  some  specimens  of  dugong  oil,  47 
Methode  of  estimating  the  quinine  in  cin¬ 
chona  barks,  99 
Adulteration  of  rhubarb,  100 
Comparative  value  of  different  species  of 
aconite,  100 

Preparatum  of  unguentum  hydrargyri  ni- 
tratis,  112 

Preparation  of  ecbaline,  124 
Preparation  of  an  aerat  ed  chalybeate  water, 
137 

Tannate  of  bismuth,  137 
Quinio,  or  rough  quinine,  149 
Substitutes  for  quinine,  149 
Syrup  of  phosphate  of  iron,  170 
Purification  of  castor  oil,  183 
Preparation  of  mercurial  ointment,  183 
Note  on  the  processes  employed  to  prove 
poisoning  by  phosphorus,  196 
Detection  and  estimation  of  phosphorus 
and  phosphorous  acid  in  cases  of  poi¬ 
soning,  207 

Some  of  the  chemical  reactions  of  strych¬ 
nia,  219 

Solubility  of  alkaloids  in  chloroform  and 
olive  oil,  268 

Arsenic  eaters  of  Styria,  280. 

Phosphates,  syrups  of  the,  170' 

Phosphoric  acid,  see  Acid,  Phosphoric. 
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Young,  John,  on  the  manufacture  of  carbon 
elements  for  Bunsen’s  batteries,  135 

Zeiodelite,  a  composition  named,  &c.,  165 
Zinc  and;  antimony,  on  an  apparent  pertur¬ 
bation  in  the  law  of  definite  proportions 
in  compounds  of,  289,  302. 

- covering  with  brass  or  copper,  252 

- ore,  in  the  form  of  oolite,  166, 178 

—  separation  of,  from  nickel  or  cobalt,  95 

- sulphate,  decomposition  of,  59 

Zirconia,  oxide  of,  isomorphous,  with  silica 
and  oxide  of  tin,  131 
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